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OFFICE, CHIEF OF ARMY FIELD FORCES 
Fort Monroe, Virginia 


ATDEV-11 474/31(¢)(14 Dee 50) 14 December, 1950 


SUBJECT: Report of Army Field Forces Board No 3 Project No bean, 
"Report of Joint Test of United States and United Kingdom 
Lightweight Rifles" 


TOs, Assistant’ Chief. of Staff, G-4, Logistics _. 
Department of’ the. Army 
. Washington’ 25; Dc 
ATTN; Research and Development Division 


"I. Inclosed ‘is report of Army Field Forces Board No 3 Project No 


eee, 27 October 1950, subject: f "Report- of Joint Test of ' United atanan 
>and’ United Kingdom Lightweight Rifles," - ipe <a 


2., The tests revealed that none of the items is suitable or ac- 
ceptable to the United Kingdom or United States, The United States 
needs no interim rifle to replace the M-l. For long range development 
military characteristics for a new rifle for the United: States. will be 
altered to facilitate obtaining a satisfactory lightweight rifle: and 
ammunition as prescribed in Army Equipment Board Report; “1950. Nar. “4 
round will be considered as satisfactory for United States. use unless 


.-.ft-is at least equivalent in shocking or wounding power to the combat 
1i round employed by our potential enemy, 


3....The recommendaticns contained in paragraph 6 of Army Field 


“Forges Board No 3.'8 report are disapproved, 


+ ¢ 


He Reference the Joint recommendations, page 79 of the inclosed 


‘report: i 


ie. ‘The caliber for lightweight rifles and machine guns should 
be selected to provide muzzle energy- qonparene to that of the M-2 


ammunition, 


b, For urgent interim requirements consideration should be 
given to using the M-1 rifle and .ite..curment Sde 


5. The joint recommendations contained in —, 8 of the 
report are not concurred dns. ; 
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ARMY FIELD FORCES BOARD NO. 3 
Fort Benning, Georgia. 


GNBCG 474 27 October 1950 


SUBJECT: Report of Test of Project No. 2231 


TOs Chief, 
Army Field Forces 
Fort Monroe, Virginia. 


1. Reference: 


a. lst Indorsement ATDEV-11 474 (c) (19 October 1949) 20 April 
1950, Office, Chief, Army Field Forces, Fort Monroe, Virginia, to President 
of Army Field Forces Board No. 3, Fort Benning, Georgia, to Letter, 
Department of the Army, General Staff, United States Army, Washington 295 
D. C., 19 October 1949, GSGLD/F 51117, "Comparative Test of Light Rifles 
and Ammunition," to Chief of Army Field Forces, Fort Monroe, Virginia, 
ATTN: Development Section. ' 


b. Report of Test of Project No. 2231 - Report of Joint Test of' 
United States and United Kingdom, Lightweight Rifles, 


2. Purpose: To determine the suitability of any of the test items, 
rifles or ammunition, for Army Field Forces use, 


3. a. In compliance with reference lst Indorsement, the following 
items were jointly tested at Fort Benning by Army Field Forces Board No. 5 
and U. K. personnel: 


British Ammunition Caliber .280 

U. S. Ammunition T-65, Caliber .30 
British Rifle EM-2, Caliber .280 
British Rifle FN, Caliber .280 

U. S. Rifle T-25, Caliber .30 


b. The British measurements of caliber are between the grooves 
and the U. S. measurements are between the lands. British caliber .280 
is equivalent to U. S. caliber .276. 


4. Results of test are as shown in the inclosed report of the 
joint U. S. - U. K. Board, reference lb. 


CONFIDENTIAL 


Aa KIAR LIII? 


| Authority AN 9735032 | 


OOO a ; 


5. Army Field Forces Board No. 3 Concludes: 


a. That military characteristics for light rifles and ammunition 
require revision in order; 


(1) To permit compromise in design to produce the optimum 
performance, 


(2) To set standards which can be achieved for interim use. 


b. That the U. S. T-65 Cal. .30 round is not suitable for Army 
Field Forces use because of its excessive recoil, blast, flash and smoke. 


C. That the British Cal. .280 round is not suitable for Army 
Field Forces use because of its comparatively high trajectory. 


d. That of the two basic type rounds submitted for test, the 
British caliber .280 round is preferred. 


e. That none of the test rifles are suitable for Army Field 
Forces use in their present form. 


f. That of the rifles tested, the British FN shows the most 
promise of development for early use. 


6. Recommendations: 


a. That appropriate paragraphs of the military characteristics 
for rifles (Army Field Forces Board No. 3 Report of Project No. 2227), and 
for small arms ammunition (Army Field Forces Board No. 3 Report of Project 
No. 2256) be modified for interim use to include the provisions of inclo- 
sures 2 and 5. 


b. That development of small arms ammunition, lightweight rifles 
and machine guns be carried out in U. S. .276 caliber (British .280 caliber). 


+ 


Io Oe ee Oe ce e Aet ed \ 
BURTON L. LUCAS 

Colonel, Infantry 

President. 


5 Incls. 
l. Coordination 
2. Minority Rpt. 
3. Proposed Amdts to MC for Small Arms Ammunition for Interim Use. 
4, Proposed Amdts to MC for a Lightweight Rifle for Interim Use. 


5. Rpt. of Joint "CONFIDENTIAL 
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COORDINATION 
PROJECT NO, 2231 
TEST OF LIGHTWEIGHT RIFLE AND AMMUNITION THEREFOR 


l. Army Field Forces Board No. 3 proposed Board Action together 
with the joint Report of Test of Lightweight Rifle and Ammunition there- 
for was sent to the following agencies for concurrence or comment: 


a. The Infantry School 

b. The Artillery School 

C., The Armored School 

d. The Airborne Center 

e. Army Field Forces Board No. 1 
f. Army Field Forces Board No. 2 
g. Army Field Forces Board No. 4 


h. The Engineer Research and Development Laboratories 
(Office, Chief of Engineers was also represented ) 


i. The Marine Corps Board (Through Liaison Officer, AFF Board #3) 


2. A coordination conference was held at Fort Benning on 16 -17 
October 1950 at which all agencies listed in paragraph 1, above were 
represented, except Army Field Forces Board No. 4 and the Marine Corps 
Board. (The Marine Corps Liaison Officer with Army Field Forces Board 
No. 3 was present.) A firing demonstration was given after which all 
representatives fired each type of test rifle. The tests were explained 
and discussion was invited. At the conclusion of the conference written 
concurrences and/or comments were submitted by the representatives present. 
The concurrences and/or comments of the representatives, who were authoriz- 
ed to submit tentative ones only, were confirmed by T.W.X. after the 
representatives returned to their home station and discussed the report 
with their agencies. 


3, No comments have been received from the Marine Corps Board or 
Army Field Forces Board No. 4, 


4, The following agencies concurred without comment: . 
a. The Infantry School 
b. The Armored School 
C. The Airborne School 


d. Army Field Forces Board No. 2. 
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5. The following agencies concurred with comments as indicated: 


a. Army Field Forces Board No. l: 


(1) "1. Army Field Forces Board No. 1 concurs in the 
Conclusions and Recommendations, Project No. 2231, 
Army Field Forces Board No. 3, except paragraphs 
5d and 6b. 


"2. Army Field Forces Board No, 1 has no comments to 
offer on paragraphs 5d and 6b." 


(2) Comments: These two paragraphs read: 


" 5a - That of the two basic type rounds submitted 
for test, the British caliber .280 is preferred." 


" 6b - That the development of small arms ammunition, 
lightweight rifle and machine guns be carried out in 
the U. S. - .276 caliber (British .280 caliber). 


The comments do not include a substitute recommendation 
of caliber or a concurrence with the minority report 
that caliber be determined to meet performance require- 
ments. 


b. Office, Chief of Engineers: 


(1) "1. The Office, Chief of Engineers, concurs in the 
Conclusions of paragraph 5 and the Recommendations of 
paragraph 6 of the Basic letter. 


"2, However, it is desired that this concurrence be 
considered as an interim concurrence to assist in 
further development of small arms and ammunition and 
not as a final approval of the British rifle, type FN, 
and the caliber .280 round in their present state of 
development." 


(2) Comment: The Conclusions and Recommendations submitted 
by this Board were intended to expedite development. 


c. The Engineer Research and Development Laboratories: 


(1) "1. The Laboratories favor the retention of the present 
M-1 Rifle and its standardization by the U. S., U. K., 
and Canada until a substantially improved weapon is de- 
veloped. 


"2, It is considered that the present line of develop- 
ment shows promise of resulting in such a weapon. 
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"3. The Laboratories, therefore: 


"a, Concur in the Conclusions and Recommendations 
of the Subject Report. 


" b. Concur in proposed Ammendments to Military 
Characteristics for a Lightweight Rifle for Interim 


Use. 


" c. Concur in proposed Ammendments to Military 
Characteristics for Small Arms Ammunition for 
Interim Use." 


(2) Comments: NONE. 


d. The Artillery School: 


(1) " 1. The opinions of Representative of the Artillery 
School are as follows: 


"a. The Report of Test of Project 2231, Army Field 
Forces Board No. 3, 5 October 1950, is concurred in 
except the Minority Report inclosed therewith which 
is not concurred in. 


" b. Changes to Appendix E "Deficiencies and 
Suggested Modifications" are recommended as follows, 
with reference to the FN rifle, caliber .280: 


" (1) Sub-paragraph 2c under "Result", add "Slop- 
ing part of stock bruises firer", Under "Suggest- 
ed Modification", add "Design stock so that all 
firers can rest cheek against horizontal part of 
stock," l 


Comment: It was felt that lengthening the stok 
one inch would accomplish desired results. (One 
stock was lengthened and checked and found in 
brief check to be satisfactory), 


" (2) Add 2 a (Deficiency) Receiver is longer thar 
that of the M-1 and T-25 rifles. (Result) Stock 
and barrel have been shortened to obtain overall 
length of 35 3/4 inches (Suggested Modification) 
Reduce length of receiver", 


Comment: This is a problem of redesign of the 
weapon and would require major modifications, It 
is felt that the receiver could possibly be 
shortened for the present .280 cartridge; this 
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might be accomplished by the designer when a 
round of ammunition is agreed on. 


" (3) Add 2 t (Deficiency) Barrel is too short. 
(Result) Muzzle velocity is reduced to about 150 
feet.per second less (estimated) than that of 
EM-2, and consequently, range, striking power, etc. 
are reduced. (Suggested Modification) Increase 
the length of the barrel as much as possible with- 
out sacrifice of other important desirable charac- 
teristics." 


Comment: The Board does not agree that the 
lengthening of the rifle barrel is a necessity; 
however, a longer barrel will be acceptable if 
desired performance cannot be accomplished by 
other means, 


" (4) Add 2a (Deficiency) Bayonet has no handle. 
(Result) Bayonet is not suitable for use as a hand 
weapon. (Suggested Modification) Produce a knife- 
type bayonet similar to those designed for T-25 
and EM-2 rifles". 


Comment: It is believed that the design of the 
bayonet should be considered separately from the 
rifle and that this design should be in accordance 
with previously established requirement for a 
knife type bayonet. 
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MINORITY REPORT 


TO 


REPORT OF TEST OF PROJECT NO, 2231 


l. The following members of Army Field Forces Board No. 3 
non~concur in the recommendation that development of small arms 
ammunition, lightweight rifles and machine guns be carried out in 
U. S. .276 caliber (British .280 caliber). 


us 


These officers take the position that military characteristics 


should establish the performance required and that the caliber to meet 
the required performance should be based on the recommendation of the 


designer. 
Ja 


appears to offer advantages in reduced weight and bulk. 


There is no objection to a caliber .280 as such, and it 


However, 


the caliber selected should be that which will best provide the 
performance outlined in Inclosures No. 3 and No. 4, 


(While it was considered inappropriate to submit a minority 
report on the joint conference, these three officers took the same 


position during that conference.) 


INCLOSURE NO, 2 
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BURTON L. LUCAS 
Colonel, Infantry 
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C. W. PENCE 
Colonel, Infantry 
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PROPOSED AMMENDMENTS TO MILITARY CHARACTERISTICS FOR 


SMALL ARMS AMMUNITION FOR INTERIM USE 


(Army Field Forces Board No. 3 Report of Project #2256) 


l1. Flash and Smoke: It is desirable that the small arms round 
produce neither flash nor smoke, Of the two, the suppression of smoke 
is the more desirable, 


2. Maximum Ordinate: For a range of 600 yards, the maximum 
ordinate of the round produced shall not exceed four feet. 


3. Penetration; The round shall be capable of penetrating 
helmets at ranges up to 1000 yards and cause an incapacitating wound, 
It shall be capable of penetrating 36 inches of pine boards at 100 
yards. It shall produce an incapacitating wound in personnel pro- 
tected by only uniforms and equipment at ranges up to 2000 yards. 


4. Accurac : The mean radius of the ammunition when fired from 
a Mann barrel at a yards shall not exceed seven inches, 


5. Recoil; The recoil caused by the ammunition shall be the 
minimum possible commensurate with the other characteristics. 


6. Size and Weight: The size and weight of the round produced 
shall be held to a minimum, However, performance shall not be sacri- 


ficed. 
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PROPOSED AMMENDMENTS TO MILITARY CHARACTERISTICS FOR 


A LIGHTWEIGHT RIFLE FOR INTERIM USE 
(Army Field Forces Board No. 3 Report of Project #2227) 


1. Semi-automatic Accuracy: The semi-automatic accuracy of the light- 
weight rifle combined with its combat ammunition shall not be less than the 
U. 8. M-l rifle firing M-2 ball cartridges at 600 yards. 


2. Reliability: The mechanical reliability of the rifle shall be 
comparable to the BAR or the Bren under all conditions of combat. 


3. Weight: The rifle shall be as light as possible without sacrific- 
ing other characteristics, Its basic weight shall not exceed 8.5 pounds. 


The magazine shall be as light as possible without compromising reliability 
and durability and shall not exceed .5 pounds. 


4, Sustained Fire; The rifle shall be capable of maintaining rates of 
fire of 15 rounds per minute for 30 minutes and 40 rounds per minute for 5 
minutes without so overheating as to cause damage to the rifle or undue 
discomfort to the firer. These rates apply to both automatic and semi- 
automatic fire. 


5. Automatic Accuracy: 
a. With Rest (muzzle and elbow): All shots in a ten round group 
fired in bursts of two and three rounds shall strike within a 40' circle 
at 200 yards. 


b. Without rest (standing): 75% of the rounds of any burst shall 
Strike within a 40" circle at 50 yards. 


6. Hard Usage, Abnormal Conditions: The rifle shall be capable of 


functioning in rain, dust, mud, snow and if possible, at low temperature 
without the use of a special lubricant and special accessories. 


7. Combat Magageability: Under all conditions of combat and in varied 
firing positions encountered in combat, the rifle shall be easy to control 
and fire, It shall be easy to carry at the ready or through brush. 


8, Effect on Firers: The rifle with its ammunition shall have the 
minimum adverse effect (kick »yblast,etc.) on firers and adjacent personnel. 


9. Attachments: The necessary attachments (grenade launcher,bayonet, 
etc.) shall not cause a change in the center of impact when attached of 
more than 12 inches at 300 yards. 


10. Sights: The sights shall be considered separately from the rifles 
and shall include: range graduations in 100 yard increments to 800 yards, 
intermediate adjustments are desirable; lateral adjustment is desirable in 
plainly marked graduations. The sight shall be provided with a battle 
Sight adjustment. The sight shall be rugged:and durable enough to with- 
Stand the same hard usage as the rifle. 
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REPORT 
of the 


Army Field Forces 
Board No. 3 


FORT BENNING, GEORGIA 


Project No._ 2231 _ 


REPORT OF JOINT TEST OF UNITED STATES AND UNITED KINGDOM 


LIGHTWEIGHT RIFLES 
AND AMMUNITION THEREFOR 


Date _27 octcher 1950 


CONFIDENTIAL 


ARMY FIELD FORCES BOARD NO. 3 
Fort Benning, Georgia 


REPORT OF TEST OF PROJECT NO. 2231 
REPORT OF JOINT TEST OF UNITED STATES AND UNITED KINGDOM 


LIGHTIEIGHT_ RIFLES 


1, Authority: 


ae ist Indorsement ATDEV-11 47h (c) (19 October 1949) 20 April 1950, T 
Office, Chief, Army Field Forces, Fort lionroe, Virginia, to President of 

Army Field Forces Board No. 3, Fort Benning, Georgia, to letter, Department 

of the Army, General Staff, United States Army, Washington 25, De Ce; 

19 October 1949, GSGLD/F 51117, "Comparative Test of Light Rifles and Ammuni- 
tion," to Chief of Army Field Forces, Fort lionroe, Virginia, ATIN: Develop- 

ment Sections 


be Purpose: To determine the comparative suitability of the test 
rifles and their ammunition for use by the countries participating in the test, 


2. References: 
a, Military characteristics for a Lightweight Rifle, Project 2227, 
AFF Board No. 3,°29 June 1949, as changed by letter, Headquarters AFF, Fort 
Monroe, Virginia, ATDEV-i1 L00.114/7(c) (25 August 1949) to Director of 
logistics, General Staff, U. Se Army, Washington 25, De Ce; ATTN: Research 
and Development Group, (Secret) 


, -be “Military Characteristics for Small Arms Ammunition", Project 
No. 2256, AFF Board No, 3, as changed by letter Headquarters, AFF, Fort iionroe, 
Virginia, ATDEV-11 471/86(c) (20 July 1950), "Military Ch racteristics of 
Small Arms Ammunition," to Assistant Chief of Staff, G4; Logistics, General 
Staff, U. S. Army, vashington 25, De Cas ATTN: Research and Development 
Division, (Secret). 


ce Report of Army Equipment Board 1950, (Secret) 


da, British War Office Policy Statement No, 9 dated 31 October 49 
(Revised 30 November 49), Armament of the Infantry (Part II, Paragraphs ll, 
12, 13, 20, 21 and 22, Appendix "B", Specifications for a new Automatic Rifle, 
Appendix "M", Specification for a New Small Arms Ammunition), (Secret). 


ee Report of AFF Board No, 3, Fort Benning, Georgia, "Rifle Light- 
weight caliber .30 T+25" 6 Way 19 Project No, 2184. 
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f. Agreement on Compara tive Tests of Light Rifles and Ammunition, 
18 October 1949. (Confidential). 


g.e British Armaments Design Department Technical Report No. 5/47 
"The Choice of a Standard Round for Small Arms", barch 1947. (Secret). 


he Aberdeen Proving Ground Report Project T52-2015 "A Comparison 
Test of United Kingdom and United States Lightweight Rifles". 


i, Aberdeen Proving Ground Report Project T52-2015 "A Comparison 
Test of United Kingdom and United States Ammunition for Lightweight Rifles". 
Volumes I and Il. i 


je Medical Division Research Report No, 19 " ound Balistics of 
(060 caliber U.K. and .30 caliber Ue 5, Bullets" Chemical Corps, Army Chemical 
Center, Maryland, September 1950. ! 


3, Description of Material: 


a, Three types rifles to fulfill the recuirements for a lightweight 
rifle as established by references a and c above were presented for test. The 
U. S, Ordnance fabricated one .30 caliber rifle, the T-25, The British Armanent 
Design Jstablishment of the Ministry of Supply fabricated at Enfield one rifle, 
the Ei+2; and contracted for one to be fabricated at Fabrique National, Liege, 
Belgium, the FN. Both rifles are .260 caliber. These rifles hereafter will 
be referred to by their short titles, T-25, HM=2 and FN, 


b, Standard weapons of tne United Kingdom and United States were 
modified to accept the newly developed rounds of ammunition. 


Ce A brief description of these rifles follows: (For details - see 
Appendix "B" and Appendix "C", Tijs 


(1) The T-25 weighs 7.9 pounds and is 43 inches long. This 
rifle is equipped with a straight line stock and stabilizer 
designed to prevent climbing in automatic fire. It is gas 
operated and capable of selective semi-automatic or automatic 
fire, It is loaded by a 20 round magazine from the bottom, 
It is equipped with a bayonet, grenade launcher and bipod, 


(2) The mi2 weighs 8.05 pounds and is 35 inches long. This 
reduced length is possible without reducing barrel length 
because the recoil mechanism is inclosed in the stock, It 
is gas operated and capable of selective semi-automatic or 
automatic fire. It is loaded by a 20 round magazine from 
the bottom, It is equipped with a bayonet, grenade launcher 
and bipod. 
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(3) Tho FN weighs 8,55 pounds and is 39 inches long, The re- 
duction in length is accomplished'by using a barrel length of 
194 inches and a very short stock, It is gas operated and 
capable of selective semi-automatic or automatic fire. It is 
loaded by a 20 round magazine from the bottom, It is equipped 
with bayonet, grenade launcher, bipod, flash-hider and recoil 
check, 


di Ammunition provided for the test rifles included Ball (mild stecl 
cored) API, Tracer, AP, and observing rounds. 


(1) For Hi-2 and FN: The characteristics of the .280 ball: 
cartridge are: length 2,53 inches, weight ,046 pounds, 
weight of bullet 140 Grs., powder charge 31 Grs., velocity 
at 78 fect: 2271 ft/sec. 


(2) For T-25; Thè characteristics of the .30 caliber ball (T-104) 
arc: length 2,785", weight .052 lbs, weight of bullet 137.1 
Grs, powder charge 47 Grs, velocity at 78 fect: 2771 ft/sec. 


ce The U, S, bl rifle with standard ammunition was used as a control 
item in this test. | 


he Background: 


a. The British requirement for a lightweight selective Semi-auto- 
mtic or Automatic rifle weighing approximately cight’ pounds was established 
by British War Office Policy Statement No. 9, Part II, paragraphs 11, 12 and - 
13, Appendix "B" to the above Policy Statement established the British ~ 
cheractcristics to meet the requirement established by Policy Statement Now 9s 


be The U. S. requirement for a lightweight rifle wes initially 
established by the Wer Department Ecuipment Board Report in 1946, This require- 
ment was rcitereted by Army Equipment Board Report of 1950, The military 
characteristics to meet this requirement were outlined in liilitary Charactcr- 
istics for a Lightweight Rifle, Project 2227, AFF Board No. 3, 29 June 1949. | 


ce Both the above requirements and military characteristics envisaged 
a change in small arms cmaunition, Military charactvuristics for the ammunition 
were set forth by the British War Office in Appendix "li" to Policy Statement . 
No. 9 and by the U. S. in Military Choeracteristics for Small Arms Ammunition, 
Project 2256, AFF Board No. 3. 


de The British War Office conducted an extensive study on calibers . 
in order to determine the ideal caliber for sæll arms, The report of study 
stated thet .276 was the ideal caliber, However, development was carried out 
in .260 caliber because of the additional bullet volume required for API ~ 
ammunition. The U. S, requirement for a lightweight rifle stated that a «30 
caliber rifle should be developed, 
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e, ‘ith a view to joint standerdization of small arms end ammunition, 
initial meetines of personnel responsible for development first took place 
in .ashington, De C. in tne sumer of 19h7.6 


f, From these initial meetings an agreement was reached for each 
government to develop rifles from its established military cheracteristics 
and present these weapons for joint test, The British were to develop rifles 
in ,280 caliber and the U. S. in .30 caliber, 


ga The U., 5, developed the T--25 rifle which wes given a preliminary 
test at Fort Benning from February to April, 1949, This test is covered in 
AFF Board No, 3 Report No. 2184, 6 way 1949. 


he In October 1949 a joint necting, including both user and technical 
personnel, met in Washington, De Ce, and agreed upon a plan of test for the 
rifles, The meeting also agreed that standard weapons of both countries would 
be converted to fire the new ammunition and would be fired at Fort Benning to 
demonstrate the feasibility of conversion. These tests were to be conducted in 
the United States, The time for the technical tests to start at Aberdeen 
Proving Ground was set for 1 February 1950, to be followed by user tests at 
Fort Benning, Georgia, The Fort Benning phase of the test started 3 May 1950. 
In addition to the tests a study on the wound balistics of the .280 caliber 
United Kingdom and the ,30 caliber U. 5. bullets was made during the summer 
of 1950 at the Army Chemical Center, Maryland, The results of this study are 
found in reference 2 j, above. 


i. The U.K.-U.S, agreed plan of test (paragraph 4 g, above) envisaged 
the testins of the rifles and ammunition without the imposition of a time 
limit, It became necessary to submit the report of test by 1 November 1950 
due to the expected convening of the Joint Infantry Airborne conference 
scheduled for 15 November 1950, The shortened time available for testing 
necessitated the modification of the methods layed down in the agreed Plan 
of Test, However, all modifications were jointly agreed upon by tne U.K. 
user representatives and the U, S. user representatives and the methods used 
are stated in each test. 
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SULLARY OF TESTS: 
lie Tost No, l: 

(1) Purpose: Tò determine the paysical chsracteristics of the 
test rifles, 

(2) Method: 

Rifles and accessorics were weighed ard measured loctlly. 

Where complete data could not be obtained with equipment 

rapea J results of the Light Rifle Test, Aberdeen Prov- 

ing Ground, laryland, were used. 

(3) Results: 

See Appendix "Bb", 

be Test No. 2: 

(1) Purpose: To determine that part of the combat load attri- 
butabie solely to tue eted Pi accessories and ammuni- 
tion imposed cn the individual soldier. 

(2) Method: 

(a) All test rifles, the U, S, M-l rifle and the British 
No, 4 rifle were assembled together with sling, 
bayonet snd scabourd, ard where applicable, grenade 
launcher «nd bipod, and weighed. 

(b) To these weights were added the weights of 200 rounds 
of the apyropria a p and where applicable, 
1G magazines. 

(3) Results: 

(a) Tho items with their weights as described in porerraph 
2a and b, above, are 1s follows: 

net ee | a eee enna 
a? Se TT ee eee ee ee 
of Rifle and Sling 10.25 9.25 3638 8.53 9,07 
Bayonet and Scabbard 2h 1,00 290 1.12 1.00 
Total Hahl.. 10228 a > ae e00 65 _ 10.07 
j SO TT 70” one 
63. * 533 266 265 


E Sight he not included, 
D 
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eights in Pounds (Cont'd) aa 


Items ree eS ne ee? ee ee al 
fotal D F E A E e E e 
200 Rounds Ammunition E TTT | a ee a 
Totel 236 hb . 20-79 eh ee 


Clips or 10 Empty Magazines [ 2.16 2 ee Cee ee 
ee ee) ee a Se 


et e aa aaa o ea eee a 


(4) Analysis: 


(a) The three test rifles with attachments of bayonct, 
scabbard and sling are all lighter than the U. 5. 
rifle i-l and the British rifle No. 4; the T-25 (9.28 
lbs) being the lightest and the FN (10,07 lbs) the 
heaviest. 


(b) The British rifle No. 4 being a bolt action rifle is 
© not suitable for further comparison with any of the 
test rifles, 


(c) Compared with the i=l with accessories and 200 rounds 
of ammunition in clips, the HH2 and FN with accessories 
and 200 rounds of ammunition in magazines are both 
slightly lighter, while the T-25 under the same con- 
dition is slightly heavier, The weights of the rifles 
with aecessories and 200 rounds of «mmunition are: 
Ml 25.64 lbs, FN 25.27 lbs, M2 25.51 lbs and T-25 
26.99 lbse 


(a) While the T-25 with normal attachments is lighter then 
the 2Le2 and FN (paragraph (a), above) the addition of 
200 rounds in mgazines makes it the heaviest of the 
three rifles (paragráph (c), above). This is due to 
the heavier caliber .30 ammunition and T-25 magazine, 
The weights of 200 rounds in magazines are: T-104 
(7225) 16,58 lbs, .280 (Hi-2) 14.50 lbs, +280 (FN) 
13.98 lbs, (200 rounds caliber .30 ammunition in clips 
(x-1) 13.54 lbs.) (Appendix "C", T-2) 


Ce Test Nos, 3: 


(1) Purpose: To determine the comparative ease of assembly and 
disassembly and difficulty of training therein, of the tested rifles. 
(2) Method: i 


od 


(a) The U, S, Ll rifle was used as a control item, 
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(b) One squad consisting of six U, S, and six Canadian 
enlisted men were given instruction in the assembly and 
disassembly of cach of the four weapons, Observations’ 
were made as to difficulty in training for each weapon, 
The test personnel then were required to perform two 
types of assembly and disassembly with cach.weapon: 

(1) Field stripping and (2) Complete disassembly for 
maintenance purposes, Hach individual mado three 
trials with cach type weapon, Time required was 
noted in each instance, 


(3) Results: 


(a) The averages of throc trials by the test personnel are 
shown in chart below: l 
EASE OF ASSHIBLY AND DISASSENBLY 
TIME IN SECONDS 


Field Assembly after Maintenance Assembly after 
Stripping Field Stripping Maintenance. 
Stripping Stripping - 
IM~2 7h 195 116 a? 
FN 47 67 Lb 75 
M-1 52 130 61 142 
T-2 LO 262 156 


Figure No, 2 
(b) No special tool is required to field strip the FN and 
Eli-2, while the T-25 requires a combination tool, 
(4) Analysis: 


By far the simplest of the rifles in assembly, disassembly 

and training theréin is the’ FN, The remaining rifles in 

order are the M-l, the E+2, and the T-25, The T+25 is 

the most difficult by far of the rifles tested and is unsatis- 
factory because it is undesirably difficult, (Appendix no" T-3) 


d, Test No, h: 


(1) Purpose: To determine the ease of care and cleaning and 
the equipment required for field maintenance. 


(2) Method: 


(a) During all tests a record was kept of the ease of 
cleaning of all rifles by test personnel, The diffi- 
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(b) 


BPE BALAI RR BRAD 


F Authority A/D 735039. 


CONFIDENTIAI 


culties encountored, and the tools and accessorics requir- 
ed, were noted. The U, S, li+l rifle was used as a control 
iteme 

Time required to strip and assemble for ficld maintenance 
was reported on in Test No, 3, 


(3) Results: 


(a) 


(b) 


(c) 
(a) 
(c) 
(£) 


No major difficultics were encountered in clcaning test 
rifles other than the difficulty of stripping and assemb- 
ling the T-25, The following difficulties peculiar to 
cach rifle were noted: 


l. Ei-2 Rifle: Carbon and metallic fouling built up in 


the gas cylinder requiring a special wire brush for 
removal, 


2. FN Rifle: Carbon and metallic fouling built up in 
gas regulator, requiring a reamer for its removal. 


3. T-25 Rifle: Piston filled with carbon and metallic 
fouling. The two sizes of the interior of the piston 
require two sizes of reamers, or one tool combining 
two rcamers of the proper size, 


No special items of ccuipment were required for field 
maintenance of the test rifles except as listed below: 


l. HEi-2: Combination tool, including wire brush for > 
cleaning gas cylinder, 


2. IN: Cleaning rod (rigid type) with brush for gas 
cylinder. Combination tool and reamer for gas 
regulator. 


3. 7-25: Combination tool-with two stage reamcr (or 
two reamers) for piston, and chamber brush. 


he M-l: Combination tool with chamber brush. 


No cleaning kits were provided with test rifles, 
There is no place in test rifles to carry cleaning kit, 


Issue type oil was satisfactory for all weapons. 


The average times‘required to field strip, carry out 
ficld maintenance, and then reassemble the rifles are 
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as listed below: 


EMie2 = 19 minutes 24 seconds 
FN - 17 minutes 11 seconds 
M=-1 - 18 minutes 9 seconds 


T-25 


Analysis: 


(a) The FN and the M2 are satisfactory from tho point of 
view of the case of field maintenance, The T-25 is not 
satisfactory because it is undesirably complicated. The 
order of acceptability is FN, EM-2 and T-25. 


21 minutes 9 seconds 


(b) A special spare’ parts and cleaning kit is required for 
all test rifles, (Appendix "C", T-4). 


Ce Tost No. 5: 


(1) 


(2) 


(3) 


Purpose: To determine the stability, durability and suita- 
bility of sights and whether or not sights have a battle 
sight adjustment., 


Mothod: 


Throughout all firing tests the functioning and use of sights 
was observed and sights were inspected periodically for damage 
or malfunction, Data obtained in Test No, 17} (Hard Usage) was 
studied, Sights were tested under various conditions of 
visibility. 

Results: 


(a) None of the sights were difficult to read, adjust or set, 
The optical sight of the Ei+2 was the easiest, having 
no cdjustments to be made by the fircr, and the T-25 was 
the most difficult, None had a battle sight adjustment, 


(b) In hard usage tests (Test No, 174) no damage was done 
to any of the sights, However, the T-25 sight caught 
in brush, es did the Hi-2 sight to a lesser degree; and 
the FN sight changed setting, 


(c) Periodic inspections during all'firing tests showed the 
following defects: In the T-25, play developed in the 
roar sight. In the Hi-2 the front screw securing the ` 
sight to the bracket broke 4 times and periodically 
required tightening, In the FN the lateral adjustment 
screws of the rear sight worked loose, and wear on the 
adjustment catch of the rear sight prevented positive 
fastening» 


(a) 
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Under normal light conditions the firers preferred the 
aperture sights of the T-25 and the FN, Under poor 
light, and under flares, the firer preferred the 
optical sight of the H2, 


(4) Analysis: 


(a) 


(b) 


(c) 


Stability of Sights: The order of merit is Hi-2, T-25 
and FN, The FN is not acceptably stable but can be 
made acceptable with minor modification. 


Durability of Sights: The order of mèrit is Hi-2 and 
T~25, about cqual, followed by the FN, The IN is not 
acceptably durable but can be made so with minor modifi- 
cation. 


Suitability of Sights: The order of merit for poor 
light conditions is H-2, T-25 and FN; and in good 
light is T~25, FN end M2, All are acceptable, 


Battle Sights: None of the sights had a battle sight 
adjustment, 


The overall order of merit is mi2, FN and T-25, Tho FN 
is not acceptable in its present form but can be made 

acceptable with minor modifications, The T=25 sight is 
~ ahem because of åts basic design. (Appendix "Cc" 
T-5). 


f, Tost No, 6: 


(1) Purpose: To detormine the comparative accuracy of the test 
rifles when fired seni-automatically, 


(2) Methodj 


(a) 
(b) 


(c) 
(a) 


(e) 


Phase I: To determine the comparative accuracy of the 
test rifles when fired from a bench rest. 


Phase II; To determine the comparative accuracy whén 
fired by riflemen of varying degrees of proficicncy. 


Phase III: To determine the accurace in sustained fire, 


Phase IV: To duturmine the change in accuracy and in 
center of impact caused by heating, 


Phase V: To determine the effect of the muzzle attach- 
ments on the accuracy and on the center of impact, 


(3) Phase I: 
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(a) Method: 


l. Ten expert riflemen fired three groups oi ten 
rounds cach’with two of each of the test rifles’ 
and’ the Mel, from a bench rest at ranges of 100, 
200, 300 ana 660 yards, 


2, Three riflemen fired three groups of ten rounds esac’ 
with two of each of the test’rifles and the li-l at 
ranges of 800 and 1000 yards, except that the EN 
was not fired at 1000 yerds because the sight could 
not be locally modified for this range. 


3, In order to determine the effect of firing on the 
rifles this test wes refired’ by ê of the original 
10 riflomen at ranges of 100, 300 and 600 yards 
after about 5000 rounds had been fired from cach 
rifles 


, The mean radius, maximum horizontel and vertical 
variation, and maximum spread were computed. 


(>) Results: 


ACCURACY NI! BARRELS AiD AFTER 5000 ROUNDS (Sec Figures + and 5) 


___ Average lean Radii in Feet 

aaa one M DESY z A 
i Now | T After After 

| Barrel | 5000 Rds 


Not Fired _ 
Figure No, 3 


(c) Analysis: (Sce Figures 4 and 5) 


1, There was very little difference Setween the 
accuracy of the TM-2 and the FN and both were about 
the same as the M-l at ranges up to and including 
600 yards. 


2,- The accuracy of the T-25 was’ superior to the 
accuracy of the E2, the FN, and the i1, 


3, The accuracy of the test rifles and the M-1 showed 
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TEST G, PHASE |. 


ACCURACY OF ALL FIRERS. 


NEW RIFLES. 


SEMI- AUTOMATIC FIRE 
NO TIME LIMIT 


BENCH REST 


2 
MEAN 
RADII 
IN FEET 

5 


200 400 600 800 
RANGE IN YARDS 
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FIG. 4 


1000 


MEAN 
RADII 
IN FEET 


TEST © PHASE I 


ACCURACY OF ALL FIRERS. 
AFTER 5000 ROUNDS. 


SEMI- AUTOMATIC FIRE 
NO TIME LIMIT 


BENCH REST 


20 


1.5 
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very little difference from when the barrels were 
new and after they had fired 5000 rounds. 


he The accuracy of the test rifles was acceptable up 
to 600 yards, in comparison with the li-l. 


5, The accuracy’of the T-25 and di-2, when compared 
with the Ml, was acceptable at ranges of 800 and 
1000 yards. 


6. It was not possible to compare the accuracy of the 
FN rifle at 800 and 1000 yards as it could not be 
properly sighted for these ranges. 


(4) Phase II: 
(2) Method: 

1. Sixteen riflomen, consisting of six experts, seven 
average shots and thrce recruits, fired two of each 
of the test rifles «nd the M-l rifle at ranges of 
100, 200, 300 and 500 yards in the prone position 
using the loop sling. 


2. Eech rifleman fired three groups of 10 rounds cach 
with each rifle at all ranges, 


(b) Results: 


1. ACCURACY OF EXPERTS, AVERAGE 
SHOTS, AND RECRUITS (Sec Meures 8, 9 and 10) 


MR in Feet - Range in Yerds 
FN 


Experts soL 937 58 LelO „2L.+h0 058 99 1222 all s60 ete a 
vero ge s29 e52 T2 1610 v27 ¿50 109 luO5 20 +55 CTO llO see ohO 55 «13 


Recruits ott? 055 286 1.22 429 a53 «8l 1.40 930 s63 e78 1.20 a20 262 «72 1.08 
. Figure No. 


2. ACCURACY OF ALL FIRERS (See Figure 11) 


(MR in Feet) 
Hie2 ` FN lum T=25 
100 yds 029 e25 -26 sak 
200 yds «hl ehi eon ehl 
300 yds 269 207 268 s52 
0O yds 1.14 1,09 1) "975 


Figure No. 7 
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_ TEST 6, PHASE I 
ACCURACY FIRING 


SEMI- AUTOMATIC FIRE. WO TIME LIMIT 
PRONE POSITION 


AVERAGE FIRERS 


RADII 
IN FEET 
1.0 


0.5 


(6) 
IOO 0 400 500 loo 200 300 400 
sever In YARDS RANGE IN YARDS 
FIG. 8 FIG. IO 
EXPERTS ALL FIRERS 
1.5 
MEAN 
RADII 
IN FEET 
1.0 


0,5 


400 500 


300 
RANGE 1 N YARDS. RANGE SN YARDS 
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TEST © PHASE D. TEST ©, PHASE Dell. 
DIFFERENCE IN INCREASE IN MEAN RADII, 
ACCURACY BETWEEN " ALL FIRERS, FROM SEMI- 
EXPERTS & RECRUITS AUTOMATIC FIRE WITHOUT 
SEMI-AUTOMATIC FIRING. TIME LIMIT, TO SEMI~ 

AUTOMATIC FIRE, & ROUNDS 

NO TIME LIMIT. PER 25 SECONDS. 

PRONE POSITION. PRONE POSITION. 


-5 20 
FFERENCE DIFFERENCE 
IN MEAN 


RADII 
IN FEET 
D 


RECRUITS 
IN FEET 3 


(©) 100 200 300 400 500 0 100 ZOO 300 
RANGE IN YARDS RANGE IN YARDS 
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(c) Analysis: 
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The T-25 was more accurate than the EM-2, the FN 
and the M-1l. 


The accuracy of the EM-2, the FN and the M-1 was 
almost the same at all ranges. 


The difference between the experts and the average 
shots was not marked, 


The difference between the experts and the recruits 
was greater with the T-25 than with the EM-2, the 
FN and the M-1. (See Figure No. 13). 


The accuracy of test rifles is acceptable. 


(5) Phase III 


(a) Method: 


de 


a. 


The same riflemen who fired Phase II, above, fired 
three groups of eight rounds each with two rifles 
of each type within a time limit of 25 seconds for 
eight rounds. 


All firing was in the prone position with the loop 
sling at ranges of 100, 200 and 300 yards. 


(b) RESULTS OF ACCURACY IN SUSTAINED FIRE (See Figure No. 14) 


100 Yards 
200 Yards 
300 Yards 


Avera MR in Feet 


EM-2 FN M-1 T-25 
132 .29 .30 .22 
OT 54 E, wd 
87 BL a 19 wo 


Figure No. 12 


(c) Analysis: 


{fm 
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The accuracy of the EM-2, the FN, and the M-1 were 
almost the same. 
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TEST 6 PHASE III 
ACCURACY A LL cx inens 
SEMI “AUTOMATIC 


SUSTAIAaD rLhE 
(8 ROVivS . EK 25 SECONVS) 


PHOwE POSITION 
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3. The difference in accuracy between the timed 
(Phase III) and untimed firing (Phase II) was most 
marked with the Hi-2, and least marked with the T+25 
(See Figure No, 15). 


(6) Phase IV: 


(2) 


(b) 


Method: 


1, Six expert riflemen who fired in Phase I fired a 
group of ten rounds from a cool barrel to establish 
a center of impact, Eighty rounds were then fired 
through the rifle semi~automatically to heat the 
errel, Each riflemen then fired three groups of 
ton rounds cach with one rifle of each type, Mean’ 
radius snd change in center of impact were recorded. 


2. All firing was from a bench rest at a range of 
` 300 yards, 


Results: 


CHANGE IN MR AND CI - COOL AND HOT BARREL 


00 Yards. Deta in Feet 


MR Change in Center of Impact 
Rifle Cool Hot Up Down Right Left 
EM~2 059 261 1,430 gin 
EN 053 962 1418 olf 
M-1 055 063 035 24 
` T-2 : 0) 1,01 LO 


(c) 


Figure No, l 


Analysis: 


l. The changes in the mean radii were insignificant 
with all rifles, 


2, The change in the center of impact was least with 
the il-l, The center of impact with the three test 
rifles changed about the same, All were down about 
a foot and to the right about 2 inches, 


3. The changes were acceptable, 
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Method: 


Nine expert riflomen who fired in Phase I fired 3 

groups of ten rounds from a bench rest at a range or 
300 yards with one type of each rifle without muzzle 
attachments in order to establish a center of impact. 


Muzzle attachments were then placed on the rifles 
and 3 groups of ten rounds were fired, Changes in 
the mean radii and in the center of impact were 
recorded. 


Results: 


CHANGSS IN CI AND IN ACCURACY DUS TO ATTACHUNTS 


Deta in Foct) 


es a ae ee ee at L = Left alia 
[e LA E ES 
Attachment ; CI Change CI Change 
„|R! U/D_R/L MR [ U/D_ R/L 
None 59 
Bayonet abl [e220 222) 955 „OOU .35L 3.770 a36L 


Comb. Bay & FH 
Grenade Le 


| 
eh? 


Flash Hider | 
Recoil Check 


2410 67E e 


o51 


eL7U 20L 2,040 1.36L 


.26U 38L 


e h42 


Figure No. 17 


(c) Analysis: 
l. Attachments to all rifles caused changes in the 


2e 


3. 


centers of impact. 


The only attachments in common to all rifles were 
the bayonet and the grenade launcher. 


The change caused by attaching the bayonet and the 
grenade launcher to the T-25 was much greater than 
the change caused by similar attachments to the 
other riflcs. 


The change in the center of impact due to attach- 
ments is acceptable with the li-l, the Ei=2, and the 
FN, It is not acceptable with the T-25. 
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Analysis of Test Nos 6 as a Whole: 


In’ semi~automatic fire the T-25 is the most accurate and the 
FN, EM-2 and the Ml are about the same; all are acceptable 
except the T-25 when fired with bayonet end grenade 
launcher, The IN could not be tested at 1000 yards, 
(Appendix "C", T+6), 


Ze Test Noe 7: 


(1) 


(2) 


(3) 


Purpose: To determine the comparative accuracy of the 
rifles when firing automatic fire from a prone position 
with a muzzle and elbow rest with cool and hot barrels. 


Method: 


(a) In order to compare the accuracy of the test weapons, 
16 experienced men fired two’of each type rifle, on 
bipod mount, at ranges of 25, 100, and 200 yards in 
threc ten round groups each in bursts of 2 and 3 rounds 
and five rounds and in three 20 round groups in burst 
of 20 rounds. 


(b) To obtain a comp rison between hot and cool barrels the 
rifles were refired after preheating (by firing 80 
rounds in 20 round bursts) at 50 yards in two and three 
round bursts, 


(c) To compare the T-25 with heavy barrel with the Bren and 
BAR and to inet all three with the test riflos, six 
of the men fired 3 groups of 10 rounds each in-two. and 
three round bursts and 5 round bursts at 100 and 200 
yards, 20 round bursts were fired at 100 yards. 


Results: 


(a) ACCURACY, TEST WEAPONS 
Cool Barrel 
(Range in Yards, MR in Feet) 


2 & 3 Round Bursts 
bee FN T-25 

Range IRO ME Ì 

25 a2) s18 oat, 

100 1,03 065 07 

200 170 1.25 l5 

‘5 Round Bursts : 

25 peel ee 0d 023 

100 ie wl id F i > | i> EIN i JA47 
200 — OF Mite ot Aan LEa obtained) 


INEN 
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— 20 Round Burst 
25 023 Wer 31 
100 98 099 „96 
20 _ _._ (Z of hits only could be obtained) 
Ficure No, l6 


(b) COMPARATIVE ACCURACY, HOT & COOL BARRELS 
50 Yards ~ 2 & 3 Round Bursts, Data in Feet 


Change in Lik Change in Center of impact 


oe 


“Rifle IR Cool R Hot Right Left Up Down 
fimo 49 oh? ee 220 
FN -L8 s45 :16 27 

T2529 5 202 19 


(4) 


TEER 
Figure No. 19 


(c) COMPARATIVE ACCURACY, BAR, BREN AND 1-25 (HB) 


Range in Yards, WR in Feet 
2 & 3 Round Bursts 
MR 


ee) a 
- ae. ee T-25 HB 
100 ' 043 b4 ool 
200 | ee 208 7s 
5 Round Bursts 
i es: a 
ee: ee ,: eee 
20 Round Bursts 
i Den a Se, Sa 


Figure No. 20 


Analysis: 


(a) 


(b) 


(c) 


(a) 


(c) 


At all ranges and lengths of bursts fired the three test 
BsAs Pe š \ 
rifles have about the same accuracy. (See Figure No. 21) 


None of the test rifles is as accurate as the DAR, Bren 
or T=25 (heavy barrel) under the conditions of tne test; 
the Bren is 50%, and the T-25 (heavy barrel) 25 to 30% 
more accurate than the best of the test rifles at the 
ranges and rates of fire tested. (Sce Figure No. 21). 


The changes in MR and CI between ccol and hot barrels 
are insignificant. 


Of the 3 automatic rifles (British LG's), the Bren is 
the most accurate rollowed by the BAR and the T-25 
(heavy barrel). (See Figure No. 21). 

The automatic fire accuracy of the test-ritles. (as light 
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TEST T 2 e3 ROUND BURSTS 


RANGE VS ACCURACY 
AUTOMATIC FIRE ¥ 
TEST WEAPONS VS 


BREN, BAR, & T-25 
W/HEAVY BARREL 10 


PRONE — BIPOD- 
COOL BARREL 


MEAN RADII IN FEET 


-< T-25 (HB) 


-<— BAR 
-< BREN 


2 
25 400 
dii RANGE IN YARDS 


100 
RANGE IN YARDS 
FIG. 21 
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rifles when fired prone using a bipod) is acceptable but 
in no case docs it meet the military characteristic 
requirements, 


(£) Limitted firing of the T-25 (Heavy Barrel) indicates thet 
the accuracy of the light rifles. may be improved by adding 
a heavy berrel, (Appendix "C", T-7). 
he Test No. 8: 


(1) Purpose: To determine the comparative automatic fire accur- 
acy of the test rifles unsupported by artificial rests. 


(2) icthod: 
(a) Sixteen riflemen previously trainod: in automatic firing 


of the rifles fired cach model rifle twice using the 
loop sling, 


(b) Firing was from the standing, kneeling end prone posi- 
tions at renges of 15, 25 and 50 yards, i 


(c) Firing vas in bursts of 2 and 3 rounds, 5 rounds and 
20 rounds, 

(a) In cach firing three groups of ten rounds were fired 
except for the 20 round burst when three 20 round groups 
were fired. 


(o) The mean radius (MR), maximun horizontal (JH) and verti- 
cal (:V) dispersion, and maximum spread’ (MS) was measured 
for cach group and the average computed, 


(£) The dispersion wes so great in the knecling and standing 
positions at 50 yards that no computation was possible, 


(3) Results: 
(2) The results are tabulated below: 


AVERAGES OF SHOT GROUPS IN FEET 
2 and 3 Round Burst - p Yards 
i LH MS 
Position _ Ehi-2 I-25 E Eee. FN He) E Zi? = 1525 Hii-2 PN T-25 
Prone oily 48 ey l 1 aia SOL 2.2 2.20 l; en 101 6 1.36 2339 


107 2 
Knecling 1.65 1.38 1,51 3.40 2.6l 32° Beed 2025 1e65 03 3BehO 3,70 
Standing 1.39 14622 1.21 2.46 2.01 2.88 2.67 2,50 1.28 3,64 3.12 2.90 
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vosition Hi2 FN T-25 m2 FN T-25 E2 FN T+25 E2 FN  T-25 
en ne prancuna aanmeren neen 


a ae NEE nann 


Jee 
Prone 1623 25 etl 2652 1570 3,865 - 1.92 1.93 1.77 Gude 2.35 bod 
Prona I a aaa 


Ji Figure Noe 22 
s granet ge 
aR MH WOOO MS 
Position m2 FN 1-25 m2 PN “Top mee FN 1-25 mi2 FN T25 


emam A em TR ma me neem 
oe Feioceateamerpinnrivepeapes anesens See ree 


mens eevee saraan aaen a ning tua menue aasma anmannan WETS 
ae ee n JO n. 


Prone h3 47 "00 1.06 119 1.80 087 92 70 129 T33 1.99 
Kneeling 1.08 1.04 1.41 9.75 2.66 3.94 2.01 2.13 1.91 3616 3.15 412 
Standing .9L 1.02 1,16 1.99 2.28 2.73 2.09 2.56 1.98 2.69 3.14 3.16 


er rs nc eR E E E E 
50 Yards ` 
pe qemer e eaae aa 
MR M MV MS 
Position EM- EFN T+25 EM-2 FN T-25 kal FN I-25 Dig _FN T-25 


Prone 1.46 1.50 1.95 3.56 3.48 heb - 2019 2.52 2651 4.02 3.96 5.07 
jaminane naaa e e a a E 


m 


20 Round Burst 
15 Yards 


Position EM-2 FN T-25 Hik2 FN T-25 D-2 FN T25 E2 FN Ted 


-O 

Prone -26 h2 h0 110 1.45 1264 bh 91 95 1.20 1.65 1.83 

Kneeling 83 a79 1.03 3.02 2.94 3.36 1.692 2022 2.2? 3.3L 3.37 3.74 

Standing „85 9h LOR 2.68 288 2.78 2.13 2.51 2,62 3.16 3.47 3240 
oo ee a 


err anaa eanan tO ©, LALO ALOE AT OT —— BED E DEEE 
ZILLA ssm aaan Mamana A rrreeeeeerereeearrerr 
50 Yards 
SEE pe ET S 
ps Mm iH i Bite) 
Position EM=-2 FN TH25 Thee EN T-25 Eie2 FN T-2 EM-2 FN T-25 


Prone 92 1.53 1085 2664 3639 4Oh 2.17 2.93 2057 3.12 4.07 4.43 
SS ETT NO e 
3 ipure Nos 2 
(4) Analysis: 
(a) Comparative accuracy from different firing positions: 


l. Prone (smallest MR) 


hy 


Standing 
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3. Knccling (largest LR) 
Sec Figure No. 25) 


(b) Comp:rative accuracy of bursts of various lengths: 
l. 2&3 rounds (smallest MR) 
2. 20 rounds 


3. 5 rounds (largest MR) 
(Seo Figure No. 25) 


(c) Comparative accuracy of test rifles: The E2 and FN 
are cqual, and both are superior to the T-25, 


Note: The above comparisons a, b, and c are based on 
average mean radii, The three factors MH, MV, and MS 
may be considered as functions of IR, 


(d) Comparison of test results with required standerds: 


i. None of the test rifles met the requirement that all 
shots from a five round burst shall strike, within 
& 24 inch circle when hand held in the standing 
position at a range of 50 yards, (See Military 
Cheracteristics of a Lightweight Rifle, Project 
No. 2227). 


2» The automtic fire accuracy of the test rifles when 
fired under the condition of this test is acceptable 
at ranges up to 25 yards, (Appendix "C", T-8), 

i.e Test, No. 9: 


(1) Purpose: To determine the average number of hits’ obtaincd 
under simulated combat conditions with the rifles, 


(2) Method: 


The test was conducted in two phases, a semi-automatic J 
firing phase and an automatic firing phase. 


(a) Phase I - Scmi-cutomtic: 
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ACCURACY IN AUTOMATIC FIRE 
EM-2, FN, AND T-25 RIFLES 


2 & 3 ROUND BURSTS 5 ROUND BURSTS 
25 YARDS IS YARDS 
2 2 
MEAN MEAN 
RADII RADII 
IN FEET IN FEET 
1 | 
(8) — (0) 
PRONE KNEELING STANDING PR KNEELING STANDING 
20O ROUND BURST LENGTH OF BURST. vs ACCURACY 
15 YARDS PRONE -50 YARDS 


(0) 
PRONE KNEELING STANDING 


FIG. 25 
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Sixteen soldiers thoroughly familiar with the weapons 
fired the -1 and the three test rifles on a ficld 
range consisting of 10 firing points facing 10 firing 
lenes, The firing points provided varied stationary 
firing positions representing combat situations, Eight 
of the lanes contained stationary disappearing silhou- 
ettes, one contained a stationary 6x 6 ft target and 
one contained two moving double silhouettes. The range 
to the targets varied from 150 to 500° yards. The time 
allowed to engage targets wis limited, and a premium was 
given for unexpended rounds. 


Phase II =- Automatic: 


The same 16 soldicrs fired two rifles of each type test 
rifle with bipod on a field range consisting of three 
firing points facing three firing lanes. Firing was 
from varied stationary firing positions representing 
combat situations. The first lane contained four sta- 
tionary disappearing silhouettes, the second contained 
two moving double silhouettes and a stationary & 6 ft 
target, and the third contained 4 lateral target and an’ 
obligue target, each consisting of 3 machine gun panels, 
The range to the targets varied from 150 to 500 yards. 
Time allovied to engage targets was limited. 


Results: 


(2) 


(©) 


Semi-automatic Fire: 


Percentage of Targets Hit to Rounds Fired 
Elie? FN a ie = 25 
K 


amaeana 


2) 


+ 
Figure No. 2 


Automatic Fire: 


cestreeranonretaanin canner nesses tes 
ELn2 = 
32090 38, 0% 32.9% 


Figure No. 27 


: 
rea 


Analysis: 


(a) 


In Semi-automatic fire under simulated combat conditions 
the order of merit of the test rifles in percentage of 
hits was T-25, FN and E2. The T-25 was the only test 
rifle superior to the M-11 and was merkedly superior to 
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(b) In Automatic fire, based on percentages of hits, the 
order was FN, Hi-2, and T-25, The FN was considerably 
better than the Ek-2 and T=25 which were approximately 
equal in percentage of hits produced, (Appendix "C", 9). 


je Jost No. LO: 


(1) Purpose: To determine the comparative accuracy of the test 
rifles at the meximun rate of semieautomatie and automatic 
aimed fire, 


(2) Method: 


The sixteen fircrs employed in Test 6, Phase II, were 
given a brief drill in changing magazines with each rifle, 
ach firer then fired cach rifle under the following condi- 
tions: Unlimited supply of ammunition, time limit of one 
minute; Semi-automatic fire from the prone position with 
loop sling at 200 yards; Automtie fire in 2 and 3 round 
bursts, with the bipod, from the prone position at 50 yards; 
and Autometic fire in 2 and 3 round bursts, without’ bipod, 
from the prone position with loop sling at 50 yards, Targets 
were 6 x 6 ft except in the case of automatic fire with j 
bipod at 50 yards in which case a 6 x 10 ft target was used, 
Hits anywhere on the targets were counted, 


(3) Results: 


eens: ee ee sna 


(a) SET-AUTONATIC FIRE = 200 YARDS 
Average for 16 Fircers, IR in Feet 


Sh, 33 


a2 
FN 4392 - 40.2 9302 Lk 
M= 31,2 2902 93.6 +90 
T~2 oy LO» 3 78 


Figure No, 28 


Rifle Totel Rounds Fired : 4 i 
Hile2 an 79 oh 93a 095 
IN 6547 62.1 94.6 689 


TH25 80.2 75.40 93,6 290 
Figure No, 29 
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Analysis: 


(a) 


(b) 


(c) 


(a) 


In semimautomatic fire the T-25 was better than the 
control weapon (M1) in rounds per minute and in accur- 
acy (in percentage of hits) while the FN and the HE2 
were better than the control weapon in rounds fired 
per minute but not so good in accuracy (in percentage 
of hits). In hits por minute the order of merit was 
first T-25 and FN (approximately equal), second Eee, 
and third l-le 


In nautomitic fire with the bipod the Hi-2 was better in 
rounds fired per minute than the T+25 and much better 
than the FN, but in accuracy (in percentsge of nits) 
the three weapons were approximetely equal. Based 

on hits por minute the T-25 and E2 werc approximately 
egual and considerably better than the FN, 


In automatic fire without bipod the H+2 was consider- 
ably better in rounds fired per minute than the IN and 
T-25, which were approximately equal; but the N was 
more accurate (in percentage of nits) than the 22 
and much more accurate than the T-25,° In hits per min- 
ute the order of merit was first El+2, second MN, 
third, and much the poorest, T-25. 


Tho overall effectiveness in automatic fire with and 
without bipod, considering accurccy (in percentage of 
hits) and hits por minute, was first E2, second FN 
and third T-25,. 


In automatic fire without the bipod there was 4 signi- 
ficant loss of accursey (274 in percentage of hits) in 
the T-25 which was not present with the other two 
WCGPONS » (Appendix "C", T-10) 
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ke Test No, ll: 


(1) Purpose: To determine the most effective semi-automatic and 
automatic rate of fire of the test rifles, 


(2)  lLethod: 


(a) For the purpose of this test the term "most cffective 
rate of fire" has been interpreted as being that rate 
of fire which gives maximum accuracy and maximun rapidi- 
ty of fire without damaging the rifle, 


(b) To determine the most effective semi-automatic and 
automatic rates of firc, 4 study was made based on the 
results of Tests No. 6, 7, 8, 10 and 12, 
(3) Results: 
(a) SEAT-AUTOLUTIC: 
l. a. A consideration of the results of the aecuracy 


firing in Test No, 6, Phases I and II, and Test 
No, l0 produces the following data: 


200 YARDS PRONE WITHOUT BIPOD 
CR in Feet 


Heed EN 
oh? hT ehl 
19 057 ook elh 
42 1433 1,01 -78 


Figure No, 31 


b. This data shows that all test weapons can fire 
with accuracy at 42 rounds per minute for a 
limited time and that their accuracy at 19 rounds 
per minute is almost as good as at 4 rounds per 
minute, 


2e From the results of Test No. 12 it can be scen thats 
ae All of the test weapons can fire at a rate of 
15 rounds pcr minute for 30 minutes without 
damage. 

b.e None of the weapons ean fire at a rate of 20 
rounds per minute for 30 minutes without 


damage, 
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Ce After approximately 180 = all of the 
rifles will overheat to the extént that they 
cannot be held in the bare hand. 


3, Therefore: The most effective rate in semi-automatic 
fire for the three test weapons is 15 rounds per 
minute for 30 minutes, provided that the hands are 
protected. 


(b) AUTOLE.TIC: 
de A consideration of the results of the accuracy 
firing in Tests No. 7, 8, and 10 produces the 
following data: 


. From Test No. 7. 


i fee) 


100 YARDS WITH BIPOD 
LR in Feet 


Burst in 

Rounds R P i EM=2 FN 

2& 3 15 1,03 465 eo? 
5 25 Ag 39L .87 
20 60 9S Pye 096 


Figure No. 32 


be From Test Nos 8: 


50 YARDS WITHOUT BIPOD 
CR in Feet) 


Burst in 
Rounds RPh E2 FN T-25 
2&3 15 1.25 08 Leys 
5 22 1.46 1.50 1.95 
20 60 “Je. 145 1.85 

Figure No, 33 
c. From Tost No, 10: 

50 YARDS UNLIMITED AL UNITION FOR ONS LIHUTE 


CLI & = 3 Round bees 


Bipod Eile? - (85 
With 
Without 1.65 

Figure Noe 34 
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2. The above data shows that: 


a, Five round bursts are the least accurate and 2 
and 3 round bursts are the most accurate, 


bs «accuracy is maintained up to 60 rounds per 
minute, but over this rete, accurecy decreascs 
rapidly, 


Ce Therefore, a rate of fire of 60 rounds pcr 
minutc in 2 & 3 round bursts is the most 
effective rate if it can be maintained, 


3. Test No, 12, however, produccd the following 
results: 


a. ùll test weapons can fire 40 rounds por minute 
in two and thrċe round bursts for 5 minutes 
Without deanage, 


be None of the test weapons can fire at the rate of 
60 rounds per minute in two and three round 
bursts for 5 minutes without damage. 


Ce After approximately 180 rounds, all of the 
weapons are too hot to hold in the bare hand, 


4e Therefore: The most effective rate in automatic 
fire for the test weapons is 40 rounds per minute 

- for five minutes in two and three round bursts, 
provided the hands are protected. 


(4) Anolysis: 


(2) 


(b) 


(c) 


The most effective rate of fire of the test weapons in 
semi-automatic fire is 15 rounds per minute for 30 
minutes. 


The most effective rate of fire of the test weapons in ` 
eautonstic fire is 40 rounds per minute for five minutes, 


In both semi-automatic and automatic firc, the maximun 


effuctive rate and the maximum sustained rate of the 
test weapons are identical, (Appendix "C", T-11), 
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To determine the approximate semi-automatic and 


ma ae sustained fire capabilitics of the test rifles, 


test rifles were fired semi-automatically at 15 and 
20 rounds per minute for 30 minutes and automatically at 
rates of 40 and 60 rounds per minute for five minutes 
The test was run once using one rifle of each type. 


(b) A record was kept of malfunctions, the number of rounds 
at which heat was first felt and when heat became 
excessive, the degree of smoking at various stages, and 
when mirage became excessive, 

Results: 


(a) 


(b) 


Semi-automatic fire: 


l. 15 rounds por minute for 30 minutes: All three test 
rifles were capable of mintaining this rate provid- 
ing tho firer was equipped with gloves, However, in 
cach case the forward hand grip became too hot to 
hold in the unprotected hand, and in firing tho Hi2 
rifle the trigger also became too hot to touch, 


20 rounds per minute for 30 minutes: The m2 and 
but’ not the T-25) could maintain this rate. 
However, the barrels became so hot tie interior of 
the handguards became cherred, 


Automatic fire: 


l. 40 rounds per minute for 5 minyte All of the 
rifles maintained this rate for 5 a Tra without 
damage. 


2. 60 rounds per minute for 5 minutes: This rate could 
not be maintained by the T-25 for 5 minutes, The 
E2 and FN could maintain this rate, but the in- 
terior of the handguard of the weapons became 
charred. 


analysis: 


(a) 


All of the test rifles can maintain a sustained rate of 
semi-automatic fire of 15 rounds per minute for 30 


minutes, 3 
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(b) The H2 and FN can maintein a sustained rate of semi- 
nutomatie fire of 20 rounds per minute for 30 minutes. 
The T-25 is not capable of maintaining this rate of 
sustained semi-cutomatic fire, 


(c) 411 of the test rifles can maintain a sustained rate of 


automatic fire of 40 rounds per minute for 5 minutes. 


(a) The H+2 and FN can maintain 3 sustained rete of auto- 
-matic fire of 60 rounds per minute for 5 minutes. The 
T-25 can not maintein this rate of sustained automatic 
2 
Tiree 


The H2 wes able to mointain this sustained rate of 
fire after firing about 140 rounds only because the 
firer was permitted to wear a glove on his trigger 
finger. 


(£) The forward hand grips of all the tested rifles became 
too het to hold after firing about 180 rounds of sus- 
tained fire both in semi-automatic and automatic firing. 

(Appendix "C", T-12) 


Test No. 13: 


(1) 


Purpose: To determine the comparative effectivencss of a 
rifle squad armed with the test rifles and as currently 
armed, when firing from a fixed position at 250 yards. 


iiuthod: (The purpose and, consequently, the method of 

Tost No. 13 was altered from the Plan of Test by the UK 

and US representatives ot AFF Board No. 3 because of 
practical difficultics: Lack of time due to the moving 
forward of the completion date of the tests; insufficicnt 
manpower and ranges recdily available; shortage of qualified 
squad instructors). i 


(a) Nine mon fired a squad problem consisting a linear 
target of ton silhoucttes, representing an cnemy squad, 
and a point target of two silhouettes, representing an 
enemy machine gun. The squad fired the problem twice 
using semi-automatic fire and twice using automatic firc 
with cach type test rifle and twice with standard 
weapons (8 Ils ¿nd one BAR). When firing automatic fir 
two test rifles in cach firing were equipped with bipods 
220 rounds of aiamunition were cliotted for cach firing. 
Hits, including ricochets, were scored on the targets 
and on camouflaged screens behind the targets. However, 
for the purpose of rating the rifles for effectiveness 
of fire'only the hits on the serecens were considered. 
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(3) Results: 


TOTAL HITS FOR TO FIRINGS SHT-AUTOlua TIC 
Out of 420 Rounds 


a {| re 
P25 307 (69.8%) 
iel 285 (6L 8%) 
pia 276 (62.7%) 
FN 271: (61.6%) 


Figure No. 35 


TOTAL HITS FOR TO FIRINGS AUTOLATIC 
“(Out of 440 Rounds 


afle e —  ___________Scrocn 
TE 170 (38.6%) 
Eke 157 (35.7%) 
Mo (33.28) 
Figure No, 36 


(4) Analysis: 


(2) In semi-automatic firc the T-25 squad was the most 
effeetive and the FN was the least effective. 


(b) The I1 squad was slightly more effective than the G2 
squad, 


(c) In automatic fire there was no groat difference between 
the 3 test rifles squads, the T-25 being slightly better 
than the Di2 and the FN, 


(a) All rifle squads obtaincd more hits on the scrcens in 
somi-eutometic than automatic fire, (Appendix "C", T-13) 


n.e Test No, P E 


(1) Purpose: To determine tho suitability of muzzle attachments 
for performing designed functions, 


(2) Liethod: The attachments were tested to determine their effect 
on the rifles in recoil, stability, and balance, their suit- 
ability to perform the functions for which they were designed, 
their effect on accuracy snd point of impact, and their case 
and sceureness of fastening. Attachments for the three 
weapons were: 
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a 
E=2 N T-25 
Bayonet Bayonet Bayonet 
Grenade Launcher Grenade Launcher Grenade Launcher 
Flash Hider 
Stabilizer 


Combination Bayonet 
and Flash Hider 


(3) Results: 


(a) Attachments for all rifles were secure and easy to attach 
and detach, except the grenade launcher for the T-25 
which was difficult to remove when hot and the bayonet 
for the T-~25 which was not secure. 


(vo) The attachments for all rifles had no appreciable effect 
on recoil, stability and belance (when carried with a 
full magazine in position) except that the stabilizer of 
the IN rcduced recoil and its muzzle attachments‘ improved 
its belance (when carrivd with a magazine loaded, it is 
butt heevy). 


(c) For performing their designed functions: 


1, The grenade launchers of all three test rifles were 
about equally suitable. (Test No. 17). 


2, The flash hider of the FN considerably reduced 
flesh (Test No. 18). 


3. The bayonets of the FN and E-2 were equally suit- 
able. However, the bayonet of the T-25 broke across 
the handle (Test No. 14). 


(a) The effect of the attachments on accuracy and point of 
impact for the H-2 and MV were negligible, The bayonet 
and grenade launcher of the T-25 caused unacceptable 
changes in the center of impact, (Tust No. 6, Phase V). 


(4)  dAnalysis: 


Lll attechments, except the bayonet for the T-25, were 
suitable for performing the functions for which they were 
designed, However, the bayonet and grenade launcher for 
the T-25 causcd unacceptable changes in the center of 
impacte (Appendix "C", T-134) 


Oe Test No. lh: 


(1) Purpose: To determine the suitability of the tested rifles 
for bayonet fighting. 


36 ; t } i HAI N 


BPR SAI ae LII 


|| Authority AAV D73502 | 


Lll rifles were ecuipped with bayonets, The i=l was used 
as a control item, Observations wero made as to the oa 

of affixing bayonets and ths balance of rifles after the 
bayonet was affixed. Eighteen men of varying degrees of 
training ran c oy course, similar to the old standard 
U.S. coursc, with 2 few obstacles from the British course 
added, Mo time te was imposed; and 211 types of strokes, 
thrusts, withdrawals and parrics were used. The men were 
questioned, and observations were meds y as to the case of 
hendling the weapons during the running of the course. It 
Was acti to have cach man run the course twice with each 
type rifle. However, due to excessive breakage of the test 
rifles, th. test was discontinued after the course had been 
run 62 times. 


(3) Results: 


(2) During the conduct of tests,’ no difficultics were on- 
countered in fixing bayoncts, no bayonets esue off and 
ell rifics wore easy to handle in bayonet fighting. 
However, when using the H™2 difficulty was encountered 
in delivering the horizontal butt stroke because of the 
Location of the magazine, 


(b) The following breakages occurred: 


Rifle: Med T-25 Ee? IN 
Breakage: None 2-broken bayonéts. Butt plate relcased 2 stocks cracked 
l-proken stock. Once. 1 stock broken’ 


u 
— catches bent. eff of rifle, 
wogezines were rclcased 
p times, due to right 
hand slipping forward 
on the thrust and 
striking the mgazine 
release, 


o~ 
™m 

Bs: 

NS 
k 
2 
a, 

ae | 

k 
to 
Lor) 
He 
ü 
oe 


(a) e test rifles are suitable for bayonet fighting with 
espect to case of hendling, The E2 is slightly less 
iar ae j than the othor rifles because of the locetion 
of the magazine. 
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411 test rifles in their present form are unsuitable 
for bayonet fighting duc to lack of durability. 


None of the test rifles were comparable to the k=l in 
durability for bayonet fighting, (Appendix "C", T-14) 


pe Test No, 15: 


(1) Purpose: 


To determine the facility and case with which 


currently accuptcd firing positions can be assumed by men 
of varicd conformations, including left-handed men, 


(2) Method: 


(a) 
(>) 


(c) 


(3) Results: 


(a) 


The Us S, i=l rifle was used as the control item., 


Seven men of reasonably varied physical conformations 
and a left-handed man were testéd in each standard 
firing position with cach rifle. 


During all tests, firers were watched and from time to 
time questioned as to the case of assuming firing 
positions with cach of the test rifles, 


Semi-automatic Fire: 


t-l: No difficulties in any position. 


ee 


| 


Me2: No difficulties in any position. 


FN: Taller men had some difficulty in all posi- 
tions in getting their cye in linc with the sights, 
—25: liagagine interfered with left clbow under 
rifle. The left hand of the fircrs contacted the 
operating rod. 


-3 


sutomatic Fire: 


The sane difficultics in assuming positions were 
encountered as in Schi-automatic fire, 


In the standing and kneeling positions, it was 


found desirable to lean forward with all test 
rifles to compensate for recoil. 


Qe 
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(c) The left-handed man used in this test had no difficulty 


in assuming’ standard firing positions with «ny of the 
test rifles, but the EM+-2 cannot be fired from the left 
shoulder because the cjection way coincides with his 
cheek rest, 


(4) «anclysis: 


(a) 


(b) 


Using the various test weapons and the I+] rifle, it was 
possible for mon of reasonably varicd conformations to 
assume all firing positions without major difficulties and 
with somewhat nearly cqual ease for all of the weapons, 


Tell men had some difficulty with the FN in getting their 
eye in line with the sight; the location of the magazine 
on the T-25 interfered slightly with the firer's placing 
his elbow under the rifle; and the H+2 could not be 
fircd from the left shoulder, (Appendix "C", T-15). 


Tost No, 16: 


(1) Purpose: To determine the dependability and adequacy of the 
sefety devices of the test rifles, 


(2) Method: 


(a) 
(b) 


Safety devices were examined and their functioning noted. 


During the conduct of all tests, safety devices of all 
rifles were used normally, Any difficultics or failures 
of the safety devices to operate correctly were noted, 


(3) Results: / 


(a) 


(o) 


àpplied Safety: 

i. IT-25: Functioned correctly throughout. 

2. Hee: After a moderate amount of use there was a 
tendency for the safety lovor to be moved to the 
safe position by the vibration of the gun duc to 
insufficient tension of the spring positioning the 
safety lever, 


3. FN: No malfunctions of the safety lever were 
observed, 


Integral Safety Fectures: Throughout the tests there 
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were no malfunctions of the integral safety devices of 
any of the test weapons, 


(c) From observation throughout the firing tests it was 
determined that the safety devices for all of the 
test rifles were adequate, 


(4) Analysis: 


With respect to dupendability and adequacy of the scfety 
features of the test rifles all three were satisfactory and 
about equal, exccpt that the applicd safety feature of 

the r requires very minor modification, (Appendix "0", 
T-16), 


r. Test No, 17: 


(1) Purpose: To determine the suitability of the test rifles 
for launching grenades and adaptability for launching 
grenades from currently accepted firing positions, 


(2) Method: 


(a) In order to determine the accuracy and maximum range of 
the test rifles end the i=l, Li11A2 practice grenades 
were fired with the rifles mounted in a gun rest in 
a machine gun tripod. Five grenades were fired from 
cach rifle, at 100, 150 yards and maximum range. lean 
redius, maximum vertical and maximum horizontal disper- 
Sion and maximum spread were measured. 


(b) To determine the adaptability of the rifles to currently 
accepted grenade firing positions five men fired two ` 
grenades from cach of the four rifles in the standing, 
kneeling and prane positions, 


(3) Results: 


(a) LCCURACY AND Ax Ti? RANGE 
(.cesuronents in Feet 


maximum Range Firing 


[207 | 5081565 8.1! 4.9: 9.2'10.3:13.0. 623 or i 
IN eG | hel 58 7.9 601e Veet ibat pos i 35° | 3h | 95 
Mel 126i Hel i bel, 669 2 558,1007° 13.0; 14.3: 77h 1 40° | 29 > 107 
T-25 2:6: 5:5 b.l) 7, 710.9- Monk 15.7! 809 


Ficure No. 37 
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(b) Adaptability to Firing Positions: 


l. In the prone position difficulty was encountered in 
sighting test riflus at low elevations because of 
the pistol grip ond magazine underneath the stock, 


2, È sight over the top of the rifle, as provided with 
the EM+2 and the FN, was preferred by all firer to 
the sight on the side, as provided with the M-l, No 
sight was provided for the T-25,. 


3. 411 but the tallest men had difficulty sighting over 
the top of the FN sight in the standing and kneeling 
positions. 


Le No damage was incurred by any of the rifles in firing 
from currently accepted firing positions. 


5, The kick of the Hi-2 was least severe and that of 
the li-l most severe. Of the test rifles the T-25 
was the most severe, 


analysis: 


(a) All test rifles are suitable for launching grenades and 
adaptable to laufching grenades from currently accopteéed 
firing positions, i 


(b) While differing in various respects in the overall, the 
test rifles and the +l were about equally acceptable. 
(Appendix "c", T-17). 


Se Test No, 17}: 


(1) 


(2) 


Purpose: To determine if the test rifles are strong cnough 
to withstand the hard usage of field service. 


Method: 


Ten soldicrs were réquircd to traverse a series of seventeen 
obstacles ten times, The men were armed with’ two T-25 
(sights up), two T-25 (sights down), two Hi+2, two FN and 
two li-l rifles, The seventeen operations consisted of 
crawling through dust and brush, knocking down stacked arms, 
driving over rough terrain with rifles loose in the bottom 
of a truck, running and hitting the ground, submerging the 
rifles in water, etc, After cach cycle of 17 operations, 
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the rifles were chcek fired for zero and stoppages, 
(3) Results: 


(a) In crawling and moving through brush: 


l. The projections of the T-25 caught in grass and 
brush or the sights were knocked down 46 tines, 


Ir 


The projections of the Ei+2 caught in brush 12 times, 
the magazine was released 3 times, and the safety 
lever moved from safe to fire 5 times, 


3. The projections of the FN caught in grass 6 times 
and the sight worked loose or changed setting 3 times, 


(b) Traversing Obstacles: 


Thure were minor incidents with all weapons, The sights 
of the T-25 were knocked down 7 times, the safety of the 
EM-2 became unlocked 5 times, and sand got in the 
chamber of the FN 3 times, 

(c) Rifles stacked and knocked to floor: 
l. The T-25 safcty moved from safe to fire once, 


2. The change lever on the FN broke onée and the 
breech cover was bent and torn once. 


(d) Stoppages resulting: 
STOPP..GES PIR RIFLE PER 100 ROUNDS 


T-25 I4 . 7 
FN 17.0 
EM-2 6.5 
MeL 20 


Figure No, 38 


(o) Change in zero as result of obstacle course: None 


(4) analysis: 


(a) The rifle which impeded the progress of ths soldier the 
least during movement through heavy brush, grass and 
across rough terrain was the =l followed in order by 


be 


(b) 


(e) 


Tost No, L 
(1) Purpo 
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the FN, Hi-2 and T-25, For every incident with the M-1 
there were 1,5 incidents with the IN, 3 with tho Hi-2 
and 8 with the T-25,. 


In ability to withstand hard usage under the conditions 

of this test, only minor damage was incurred, Test No. l4. 
however, finds the rifles unacceptable in durability for 
bayonet fighting, 


In ability to fire immediately after hard usage (as dis- 
tinguished from mechanical damage) all three test rifles 
are inferior to the lel, The EM-2 approaches the M-1 most 
closely and is considerably superior to the othcr two, In 
this respect the Hi-2 is of marginal acceptability and the 
FN and T-25 sre unacceptable, (Appendix "C", T-175). 


8: 


se: To determine the comperative visibility of the 


muggle flash of the test rifles during darkness and of the 


smoke 


during daylight, 


(2) Method: 


(a) 


(b) 


(c) 


(a) 
(o) 


The throc test rifles and the M-l were in turn fired from 
a single firing point with observers stationcd both to: 
the front and to the flank, 


Each rifle fired five single rounds at 2 second inter- 
vals followed by 10 rounds in 2 & 3 round bursts, 10 
rounds in one burst and twenty rounds in one burst, 


Observers reported the size, color’and density of the 
siaoke during daytime and the color, brilliance and size 
of the flash at night, 


The tests were run twice, once with cool barrels and 
once with hot barrels. 


During all firing in other tests rifles were observed for 
smoke and flash, 


(3) Results: 


(a) 


SMOKE 


(Distance in Yards) 


Distance smoke was observed 


Weapon Type of Fire Froat Flank 
EM=2 200 200 


on oan 00 on | NR 
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(a) (Continued) 


TE ere So let hr ant Rel oe 
Distance smoke was observed 


Weapon Type of Fire Front Flank 
FN SA 300% 300 
A 500% 00 
il SA 200 300 
T=25 Sa 200 300 
A -800 300 


Figure No, 39 


*0nly one round and one burst observed, 


(o) ELASH 
(Distance in Yards 
Distance Flash. was observed 


Weapon Type of Fires Front Flank 
Bi-2 Si Cold Barrel O O 
Si Hot Barrel O 100 (Sparks only) 
A 100 100 (Sparks only) 
FN Si Cold Barrel 1000 300 
Sh Hot Barrel 1000 300 
1000 300 
FN x Cold Barrel 100 100 
w/Flash = Hot Barrel 300 100 
Hider 1000 300 
[=L = 500 300 
T=25 Si Cold Barrel 800% Am 
Si Hot. Barrel 800 
a Hot & Cold Barrel 1000 300 


(4) 


~ Figure No. 40 
* Only one round observed. 


(c) Observers reported the volume and density of the smoke’ 
of the T-25 was greater than for the other test rifles, 


(d) From observation of all firing during all tests it was 
apparent thet the flash and smoke from the T-25 was 
greater than that of the other rifles, 


analysis: 


In the suppression of smoke end flash the Ei=2 using «280 
caliber test ammunition is acceptable, The T-25 using the 
30 caliber test anmunition is not acceptable, The FN using 
the 280 caliber test ammunition is acceptable in the 
suppression of smoke,’ but unacceptable in the suppression of 
flash, (åppondix "C", T-18). 
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ts Test No, 19: 


(1) Purpose: To determine the efficiency of the test rifles in 
semi-automatic and automatic fire as assault weapons, 


(2) Method: 


(a) The i-l wes used as a control weapon in semi-automatic 
fire. 


(b) 4 combat firing’ lane was designed, approximately 130 
yards in length, containing a number of counter-balanced 
disappearing targets consisting of one, two or three 
kneeling silhouettes, 


(c) Hach of sixteen firers were required to proceed down the 
lane, one at a time, and fire at each target as it was 
briefly exposed, 


(d) Each man fired the course twice in semi-automatic fire 
with each type rifle and twice in automatic fire with 
each test rifle, 


(c) Hits were scored and facility of manipulating and hand- 
ling the test weapons was observed, 


(3) Results: 


(a) SCORE — SENI-LUTŒLTIC 

re of ¿ll Firers 
Score 

Rifle Rounds Fired Hits based on 100) 

12 20 18.3 91.6 
IN 20 18.4 92.2 
=l 20 175 87.6 
T.25 20 17,6 88,0 


Figure No, kl 
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(b) SCORE ~- sUTOMATIC 
Average of all Firers 
No, Torgets Score 
Rifle Rounds Fired Hit i 
E2 O I7 256 114.8 (75,0% 


FN 60 18 29.1 125.7 (82.5%) 
T-25 60 16 ` 24.8 105.7 (69.9%) 


Figure No, 42 


(e) 411 fircrs reported that the test rifles were equally 
easy to handle. 


(4) analysis: 


(a) The Eu-2 and FN were slightly more effective than the 
T-25 and the IHl in delivering assault fire with semi- 
automatic firo, 


(b) Tho FN was the most effective of the test rifles in 
delivering asgault fire with automatic fire, The FN was 
6.9% better than the Ei=2 and 12.6% better than the T-25, 


(c) Although the test subjects reported all rifles equally 
casy to handle, the results of firing would indicate 
that the test weapons were easier to handle than the Mel 
and that the order of handincss of the test rifles was 
FN, Hie2 and T=25 6 


(a) All weapons were zccuptable, (Appendix "C", T-19) 
Ve Tost Now 20: 

(1) Purpose: To determine the average number of hits obtaincd 
per pound of ammunition expended under simulated combat 
conditions, 

(2) lUethod: 


(a) The number of hits per pound of ammunition expended for 
cach type rifle was computed from the data obtained in: 


l. Tost No. 9: Hits obtaincd under simulated combat 
conditions from a varicty of static firing positions 


using both somi-automatic and automatic fire, at 
field targets at an average range of 300 yards, 


L6 


CONFIDENTIAL 


baumum peee anea RA i a ae REN 


ME Saad L 


| Authority AV 735039: 
CONFIDENTIAL. 


2. Test No, 13: Hits obtained by a rifle squad firing 
both semi-automatic and automatic fire from a fixed 
position at an area target at a range of 250 yards, 


3e Test No, 19: Hits obtained in simlated assault 
firing at disappearing targets at an average range 
of 30 yards while advancing, using both semi-automatic 
and automatic fire, 


(b) The data obtained on the Il in the semi-automtic 
firing in the above tests was included as a basis for 
comparison, 


(3) Results: 

(a) Notes The number of rounds per pound for’the three 
types of ammunition are caliber ,280 ball, 21,88; 
caliber +30 T-l04 ball, 19,05; caliber «¿30 I-2 ball, 
17,86. 


(b) HITS PER POUND - SHi-.UTOU,TIC FIRING 


- Rounds Fired 
Hits Per 
Pound 


(c) HITS PER POUND ~ AUTOMATIC FIRING 


Rounds Firec =A its 


Test No, {Test No, | Test No, i Noel Test No.{jTest Nod Hits Per 
Weapon l 19 SINA T 19 Pound 
Eie? 2560 L40 1920 832 63 809 746 
FN 2560 | 44O 1920 978 78 932 8.8 
T-25 | 2560 L40 1920 H 833 Th, 79 6.6 


Figure No. 4h 


(d) HITS PER POUND - SELI-.UTOI.TIC & AUTOM TIC 


Total Rds Fired Hits Per 


SA & A Firing 


Total Hits 
SA.& A Firing 


Figure No, is 
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Analysis: 


(a) In hits per pound in gemi-automatic fire only the three 
test rifles were about equal (p25, 12.9; Hike, 1275 
WN, 12.2) and all were superior to the M-1 (10.8). 


(b) In hits per pound in automatic fire only the order of 
merit wos FN (8.6), E2 (7.6) and T-25 (6.6). 


‘(c) In average number of hits obtained per pound of’ ammuni- 


tion expended under simulated conbat conditions, con- 
sidering both semi-automatic’ and automatic fire, the 
order of merit wes PN (10.0), -2 (9,0) and T-25 (8.4). 
(appendix "C", T+20). 


We Test No. aL (Omitted) 


Xe 


(1) 


(2) 


(3) 


(4) 


Test No. 22: 


Purpose: To dctermine the suitability of the test rifles 
for (Airborne use, 


riethod: 


(2) Abbreviated tests were conducted by army Ficld Forces 
Board No, 1 to determine if the rifles could be success- 
fully jumped by parachutists by standard means, The 
durability, as such, was not tested. 


(b) The tust rifles were jumped without container on the 
parachutist, inside the container (container, rifle, 
adjustable, parachutist) on the parachutist, and inside 
the contoinér lowered on a 20 foot rope beneath the 
parachutist, Two of. cach type rifle were supplied for 
the test. Each rifle was jumped once for each phase, 


Results: 


All test rifles were jumped successfully without injury to 
the parachutists or damage to the weapons, except that, when 
jumped without the container, the stock of one T-25 was 
slightly erecked at the butt and one Bi-2 would not fire 
autom:tically because of sand taken in the receiver on 
landing. 


analysis: 


The test rifles are of such shape and’ size that they can be 
successfully junped by standard means, Due to the abbreviat 
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nature of the test no conclusion can be drawn as to their 
compcrative suitability in this respect nor as to their 
durability to withstand landing stresses. (..ppendix "C",T-22). 


ye’ Test No. 23: 


(1) 


(2) 


(3) 


Purpose: To uctormine the suitability of test rifles for use 
by armored Infantry and Armored personnel, 


kray Field Forcas Board No. 2, in coordination with the 
armored School, fired the rifles and concucted stowage tests 
on the following armored’ vehicles: Light Tenks T4l and [2h, 
Medium Tanks X46 and M26, Armored Utility Vehicle LAA. 


Results: 


(a) Ll of the test rifles could be stowed properly in the 
five armorcd vehicles. Of a requirement for stowage in 
a totel of ten places (two per vehicle), the T-25 could’ 
be stowed in 12 places, the FN in 14 and the Ei=-2 in 20, 


(b) The folding sights of the T-25 were a disadvantage in 
speed-into-action through restricted openings in 
arnored vehicles. 


(c) All three weapons setisficd the reouirement for 
emergency crew defense anc security for armored use, 


(d) Armored Infantry hed no reouircnent for a lightweight 
rifle difforing from that of Infantry. 


(a) armored Infantry and Armor have the same requirement for 
a lightweight rifle as Infentry, except for suitability’ 
for stowage, and for firing through restricted openings, 
in armored vehicles. 


(b) For stowage ond firing through restricted openings the 
order of suitability is H2, FN and T-25, All ore 
acceptable, (Appendix "C", T~23), 
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Ze Test No, gut 


(2) 


(2) 


Purposes: To determing the suitability of the sling as a 


means of carrying the tost rifles cnd as a firing support. 


licthods: 


(a) The U. S. Rifle i-l, with sling, was used cs a control 
itom. 


(b) Idonticcl wob slings were provided with the Ei=2 end 
shoe FN rifles, The TH25 was tested with the lather 
sling used with the U. S, rifle 1-1 inasmuch 2s no sling 
wes provided with the weapon as received. 


(c) During limited carrying ond all firing tests the use of 
of tho sling was observed and its suitability as a means 
of carrying and as a firing support noted. 


Results: 


(a) s«dequacy as firing support. 


l. 2 and FN: The test sling was difficult to adjust 
properly, It did not give adequate support in 
either the hasty or loop sling adjustment because 
the wiro loop catches ¿t each end of the sling 
failcd to hold. 


2 7-25 andil: The =l sling gave adequate firing 
support in both the hasty and loop sling adjust- 
ments.» 


(b) adequag ya 


1, Ee2 and FN: The tost sling causcd discomfort to 
tust personnel while. carrying the rifles because 
the thin wobbing of the slings rolled. 


20 T-25 end itl: The .#1 sling proved adequate with 
both rifles, 


(e) Duc to the deficieneics in the test sling for the E=2 
and EN eae = use was discontinucd in the course 
of the firing tests and the leather sling for the :=1 
rifle was Sr eph e (appendix "C", T-24). 


aoe Test No. 


(1) 


(2) 


(3) 


(4) 


BPE BALI ER 


Authority AND725002- 


CONFIDEN Ab 


25 


Purpose: To determine the length of time required to raise 
the sights (if folding sights ore provided) and aim the 
rifles, 


The Us Sẹ -=l rifle was used âs a control item, 


Seven mun were each required to get into the prone posi- 
tion from the standing position, and to aim and fire ono 
shot at 2 renge of 200 yards, Next, they were required 
to sim and fire one shot from the standing anita, in” 

each troil the time required was noted with a stop watche 
Each shot was spotted and only accurste shots recorded 
(inaccurate shots were refircd), Using ecch type of 
rifle, vach man made three tricls of each type firing. 
Using the T-25 rifle, the tests wcre conducted with the 
sights down at the start of exch trial, and then repeated 
with the sights up. The other two tost rifles and the 
control rifle do not have folding sights, 


Results: 


(a) 


(o) 


(c) 


aVERAGE TI OF aLi -aN OR THREE TRLL.LS 


Standing 
To Prone Standing 
EH2 5.3 seconds 3,6 seconds 
FN 4.8 seconds 3,3 seconds 
LH 5.2 seconds 3.5 seconds 
T-25 eighte up) 5.5 seconds 3.8 seconds 
T-25 (si 6.1 seconds 4.9 seconds 
“Fivure | No. 46 


From both the Prone and Standing positions the order of 
merit in sighting, aiming end firing the rifles is FN, 
lel, E2, T-25 (sights up) and T+25 (sights down), 


The only rifle thet is quicker then the U., S. =l 
Control Rifle is the FN, 


The tine reouired to sight, ain and fire the T+25 with 
Sights down is excessive, 
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(a) This test is not only concerned with sighting and aiming 
but also with handiness, However, it is impossible to 
evaluate the handiness factor in the results obtained, 
(appendix "C", T-25). 


Test No, 26: 


(21) 


(2) 


(3) 


Purpose: To determine the case of handling the rifles, 
Method: 


(a) During cll tests, particularly those involving firing, 
test officers observed the handling of cech type of 
Parle. 


(b) Questionnaires which referred to the case of handling 
were answered by all firers, 


Results: 


(a) adoption of Firing Positions: There was no meterial dif- 
ference in tne case with which the various firing posi- 
tions could be adopted by mon armed with any of the test’ 
rifles or the i+l rifle, (For details, sev Test No. 15), 


(b) Ease and Specd of iming and Firing: Seven firers were 
required to aim and fire an accurate shot from the’ prone 
and standing positions, The order of merit was IN, l-l, 
Re2 and T-25, The difference between the T-25 and the 
other rifles wes increased if the initial reising of © 
Sights was taken into account. (For detailed results, 
see Test No, 25). 


(c) Ease of Hondling in Thick Cover: The order of merit’ in 
handling the rifles in thick cover was FN, ll, H2, anc 
T-25. This order was based largely on observetions made 
during Test No. 174. although in that test the i=l rifle 
became entengled in vegetation slightly less frequently 
than the FN, the latter was the handicr of the two 
WCAPONS 

(da) iagagine changing: The order cf merit for case and spece 
Of meogine changing was: First E+2, second WN, third 
T25, (For details, sec Test No, "1. 

(c) Firers' Opinion on General Hendiness: The opinion of 

firers on general handiness and ease of operating, based 

on questioning them at the conclusion of the tests, was: 


CONFIDENTIAL 
A SR Ragin a 


SPRING BJL ADDA L. 


| Authority AAN D73502 h 


First FN, second Hi-2, third M-1 and fourth T-25. 


(f) Test Officers! Opinion on General Handiness: The opinion 


of the test officcrs on general handincss and ease of 
operating, based’on their observations’ during the test ` 
was: First dii-2, sccond FN, third M-1, and fourth T-25, 


(4) analysis: 


The comparative case of handling the rifles was first IN, 
second El+2, third M-1l and fourth T-25, (Appendix "C", 1-26). 


ces Test No. 27 


(1) Purpose: To detérmine whether or not the rifles are suitable 
as Sniper Rifles, 


(2) ilethod: 


(a) To evaluate the comparative long-range accuracy of the 
test weapons the data obtained in Test No, 6, Phase I,. 
for semi-automatic fire from a bench rust at 600, 800 
and 1000 yards was studicd, 


(b) Data in "a" above pertaining to the i+] rifle was in- 
cluded in the study for control purposes since the li-l 
rifle, when fitted with telescopic sight, is known to be 
satisfactory as a sniper's rifle, e 


(c) The rifles were examined for feasibility of mounting 
telescopic sights; however, no sights actually were 
mounted. 


(3) Results: 


(a) Tho long-range accuracy of experts, teken from Test No. 6, 
Phase I, was as follows: 


(average ivan Radii in Feet) 


Fongo miz N A 
ae aes Fs) aaa ee on 1.04 
g00 1.43 1,61% 1506 1.40 


1000 2,11 Not Fired@* 1,56 2.13 
Figure No. 4r 
* Sight designed to fire niy to 600 yards, Local modifi- 
cation of sight made it possible to Uba in data at 800 


yerds but not at 1000 3 yards, However , results are not 
reliable, ONE TEIS Ni if ao 
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(b) Tho rifles wore examined for feasibility of mounting 
telescopic sights, It was concluded that a telescopic 
sight could be mounted on all rifles: 


1, Ek: 


a, The unit sight and cover could be removed and 
replaced by a telescopic sight and mount, 


b. The standard U, S, mount could be raised 3/32" 
and locking adapted to the existing dovetails 
on the receiver, 


2. IN: « special breech cover could be manufactured to 
incorporete 2 bese for the telescopic sight. 


3, T-25: The sight mount now used with the U. S, 
Sniper's Rifle i-1C could be mounted on the T+25. 
4 check rest as currently used with the M-1C would 
be requircd, 


inalysis: 


(a) There appears to be no major obstacle to mounting 
telescopic sights on any of the test rifles, 


(t) The accuracy of all the rifles tested, when delivering 
semi-automatic fire at long ranges, is sufficicnt to 
make them acceptable for sniping.’ The order of accepta- 
bility is as follows: T-25 first, H-2, FN ana 11 
about equal, (Duc to the design of the sight, the FN 
could not be fired ct 1000 yards). (ippendix "C", T-27). 


dd. Test No, 28: 


(1) 


(3) 


Purpose: To determine whether or not the bolt remains open 
after last round is expended from the magazine of the rifles 
and the action required to reload. 


Licthod: 
During firing the action of the rifle on firing the last 


round wes observed and failures recorded, Also, the action 
required to reload the rifles was noted. 


Results: 


(a) Failures of the Bolt to Remain Open. Failures cf the 
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bolt to remain open per 1000 rounds were FN .23, mi-2 
wis and T=25 Lella 


ction necessary to Reload. In order to relond the 
rifles, the magazine is removed and a new magazine in- 
sertcd, Tho insertion of a new magazine T ie] 
releases the bolt of the HH2 (this factor mekes this 
rifle simplest to reload), In the case of the m the 
opersting handle must be pulled back’ to relvase the 
bolt or the bolt release pushed down, With the T-25, thi 
weapon is ready to fire automatic fire when the new 
magagine is inserted; in semi-automatic fire the trigger 
must be cperated to close the bresch and insert a round 
in the chamber. 


action necessary in case the Bolt Fails to Remain Open. 
Tt was necessary, with ell three test rifles, to pull 
back the operating handle before applying the above 
procedures, 


Analysis: 
(a) In terms of failures of the bolt to remain open per 100C 
rounds fired, the order of merit was FN, B&2 and T+25. 
(b) With respect to simplicity of rclocding, the Hi-2 was 
best with little choice between the FN and the T-25. 
(c) All rifles were satisfactory. (Appendix "C", T-28). 
t No. 29% 


Purpose: To determine the difficulty of assembling and dis- 
assembling the test rifles while wearing arctic hand gear. 


webthods 


(a) 


(b) 
(c) 


Eight individuals, thoroughly familiar with the rifles, 
were reouired to field strip and assemble the test rifle: 
while wearing Arctic ilittens and trigger finger in serts,. 


Each individual made three trials with cach type weapon, 


The tests were conducted in an ambient temperature of 


88°F, 
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Results; 


(a) The average time in syconds required to strip and 
assemble each rifle is listed below: 


Ee ee aS ot RE ee eT L E I T a Se EE 
Rifle Ficld Stripping .ssembling Total 


mle? 26 an 78 
FN 14 30 hh 
Li=l 34 68 102 
1325 J 168 261 


Figure No. 48 
(b) Unusual difficulties cnecuntercd were as follows: 
l. H-2 - None 
2. FN - None 


Be lie] - None 


a. No unusuel difficulties were encountered in 
stripping other than handling numerous parts 
with iaittens,. 


be In assembling, c-nsidercsble difficulty was en- 
countered in aligning the holes in the semi- 
automatic and autcmatic control groups in order 
to seat the trigger group retcining pin. 


Analysis: 


The T+25 was the most difficult to strip and assemble taking 
approximately 6 tines as long as the easiest weapon, the FN, 
and over twice as long as the control weapon, the li-1. The 
order of case was as follows: First FN, second Hii-2, third 
iil and fourth T-25, (Appendix "C", T-29) 


ff. Test No, 30: 


(1) 


Purpose: 


(a) To determine the effect that Arctic Uniform has on the 
accurate delivery of fire by test personnel. 
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To determine the effect the Arctic Uniform has on the 
assumption of firing positions, 


(2) Method: 


(a) 


(b) 


Insufficient time to conduct the firing as called for in 
"Plan of Test". 


Extremely high temperatures encountered made the 
wearing of the arctic Uniform impracticable during 
extended periods of firing. 


(3) Sufficient information was obtained to determine that 
prescribed firing positions can be assumed when wearing the 
Arctic Uniform, (Appendix "C", T-30). 


gee Tost No» 31: 


(1) Purpose: To determine the comparative suitability of 
magazines. 


(2) Method: 


(a) 


(b) 
(c) 


Empty magazines and magazines loaded with 20 rounds 
were weighed and weights recorded, 


Fase of changing magazines was observed, 


Malfunctions of magazines were determined by observation 
of magazine functioning during all firing and by 
inspection for serviceability of magazines at the 
conclusion of firing. 


(3) Results: 


(a) 


(b) 


Weights of magazines in pounds: 


Rifle Rapty Loaded 


Em 2 5h 1.45 
FN oh9 1.40 


Figure No. 49 


No difficulty was encountered in changing magazines with 
any type rifle, although both the T-25 and FN required 
tilting for insertion of magazine, The easiest to change 
was the Hifi+2 magazine, followed by the FN and the T-25 

in that order, Lack of a magazine guide was apparent on 
all three weapons. 
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(c) Malfunctions of, and damage to, magazines occuring 
during all firing were as follows: 


MALFUNCTIONS AND Diu.GE 
No, lagazines No, Rounds No, Magazines 


e Used Fired Unserviceable Comments 
E2 T 56,815 h Damaged in use. 
FN Sh 5h, 800 i. Damaged in use. 
T=25: 
Standard 56 3 damaged in use. 
. X-Type 47 61,012 L? 14 short spring or set 


Figure No. 50 


(a) Magazines were not expendable, 


(4) inalysis: 


eer emcee 


(a) The Ei+2 and FN magazines are satisfactory fron the point 
of view of durability and case of changing magazines, 
The T-25 standard and X-Type are unsotisfactory, 


(b) During the test it was not possible to determine what 
malfunctions of the rifles were due to the magazines, 


(c) The magazines of the M+2 and T-25 are undesirably heavy. 
hh, Test No. 32: 


(1) Purpose: To compare the kick of the test rifles when firing 
test ammunition and grenades, 


(2) Method: 


The test was based on observation of firers throughout all 
tests, and questioning of firers periodically. 


(3) Results: 


(a) With ball ammunition, the severity of kick was assessed 
in the following order: T-25, M-1, FN and Hi-2. In the 
case of the T-25, the kick was considered by some firers 
to be excessive and, in some cases, to cause discomfort 
and bruising, 


(b) When firing grenades, the soverity of kick was assessed 


in the following order: i+1, T-25, FN and Hi2, In no 
case was the kick considered excessive for this type of 
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(4) analysis: 

(a) The kick of the T-25 is thu most severe of the test 
rifles, ‘The kick of the E:-2 is light end is the least 
of the three test rifles, The kick of the T-25 is 
excessive, 


(b) The kicks of the Hi+2 and the FN are considerably less 
than thet of the ii-l and are in no way excessive. 


(c) The severity of kicks of the test rifles in launching 
grenades are not excessive for this type of firing. 
(appendix "C", T~32). 
ii, Test No, 33: 


(1) Purpose: To determine thé comparative effect of firing test 
rifilcs on using personnel, 


(2) Hethod: 


(a) During the conduct of all firing tests the degree of 
fatigue of firers was noted, 


(b) Firers were interviewed periodically on the effects of 
firing. 


(3) Results: 


(a) Recoil snd other functional operations: . 


i. T-25: Heavy kick and disadvantages associated with 
firing from the open bolt, 


2. FN: Vibration of the butt. 
3. H2: Difficulties associcted with trigger design, 
4 


» The W is the most desirable of the three rifles in 
respect to recoil and functional operations, 


5. With all rifles the handgrip becomes too hot to hold 
after about 180 rounds of semi-automatic or auto- 
matic fire, 


(b) Comfort of firing positions: Other than the shortness 
of the IN butt, all rifles are satisfactory. 
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(c) Shape of Stock: No shortcomings of significance with any 
of the test rifles, 


(d) Smokc, Dust and Gases: 


l. 2-25: iidnor troubles relating to cach element. 


2. E2: Gases escape rearwards on ejection. 
2e FX: No adverse featurese 
(o) Noise and Blast: 


l. +25: lExeessive report affecting both firer and 
those adjacent. 


Qe Bees ad angle of cjection,. 


3. EN: ‘Bad angle of vjection but not as bad as the 


(£) Ease of tianual Operations: 


1. I-25: Complicated trigger’ and open-bolt operation, 
delay in magazine changing, operation of safety lever 
stiff sight adjustment, “and overheating of operating 
handle, This rifle was considered to be the lcast ~ 
suitable by most firers in case of manual operations, 


2. FN: iicgagzine catch hard to locate, veriable stiff- 
ness of change lever, This rifle was considered to 
be the most suitable by most firers in ease of 
manual operations. 


3. Hi+2: Inconsistent trigger action, overheating of 
trigger and cocking hamo after short periods of 
sustained firing, stiff action of cocking handle 
during initial unlocking. It was noteworthy for 
casc of changing magazines and sight adjustment. 


(4) analysis: 


(a) In comparative cffect on using personnel the order of 
merit of the rifles is FN, Hi-2 and T-25. The IN is 
clearly superior to the M2, and the T2 is clearly 
superior to the T-25. 
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(b) The overhecting factor in all three rifles is excessive 
and cspecially so in the Ei-2 in which the trigger also 
overheats, The acceptcbility of all rifles is marginal 
in this respect, 


(c) The undesirably heavy kick and excessive blast of the T+25 
makes its accentability even more marginal, (Appendix 
non, T33) 

jjo Test No, 3h: 
(1) Purpose: To determine the malfunctions and replacement of 
parts of test rifles and the causes therefor under the con- 


ditions encountered during tests, 


(2) licthod: Throughout the conduct of all tests a record or 
"gun book" was maintained for each rifle showing: 


(a) Number of rounds fired, 
(b) Replacement of parts, 


(c) Malfunctions or failures and causes therefor, 


(3) Results: 


(a) Lu. LFUNCTIONS 
walfunctions Per average 

Rifle Type of Fire Rounds Fired 1000 Rounds SA & & 
EM-2 Semi-automatic 20,064 5613 45h 
m2 automtic 36,751 3.89 
IN Semi-cutomatic 193923 Bape 6.97 
FN Automatic 3h, 87 7.68 
Mi-1 Semi-automatic 16,684 3.84 -- 
ul 1 i utoma tic = y eS Ss SEEN 
T-25 Somi-2utomtic 225129 17.63 10.93 


Figure Nos 51 


(b) Total breakage or parts requiring replacement: 


$ 
~ 


kk, 
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(c) The causes of many breakages and stoppages were elimi- 
nated during the tests, 


(d) Causes of malfunctions, breakages and replacement of 
parts: The causes are being studicd by the Technical 
services, 


(4) analysis: 


(a) The order of merit based on stoppages per 1000 rounds in 
all firing is Bi-2 (4.54), FN (6.97) and the T-25 (10,93). 


(b) The order of merit in total number of breakages and parts” 
requiring replacement is FN (44), T-25 (67) and mi2 (86). 


(c) None of the test weapons is at present as reliable as the 
I-l, but as development weapons, malfunctions and breakage 
are not considered excessive. (Appendix "C", T~3h) 


Test No. 35: 


(1) Purpose: To determine wherein the tested rifles meet and or 
fail to meet the established military cheracteristics for 
lightweight rifle, 


(2) Method: 


à study was made of the test rifles together with results 
of test in couparison to the established military character- 
istics for the lightweight rifle, ; 


(3) Results: 


The major failure to meet military characteristics for all © 
test weapons is the lack of accuracy in automatic fire with- 
out bipod rest and to a lesser extent, with bipod rest, For 
detailed comparison with military characteristics sce 
appendix "C", T=35. 


Test No. 36: 


(1) Purpose: «assuming’the test rifles are satisfactory for 
adoption as riflés, to determine their suitability also to 
replace the U. Se carbine, sub-machine gun and automtic rifle 
and the U. K, Sten and Bren guns, 


(2) Method: 


The results of the rifle tests weré compzred with the results 
of earlier tests of the standard U., S, weapons and with data 
taken from field manuals and technical manuals, For the 
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purpose of the study it was assumed that the U. K. weapons are 
generally similar in performance to the U, S. standard weapons. 
Where they are deemed suitable to replace U, S, weapons they 

are assumed to be suitable to replace comparable U. K, weapons, 


(3) Results: 


(a) Suitability to Replace the Carbine: 


l. The carbine is principally an individual, light 
defensive weapon, Its principal characteristics are 
its light weight, both of weapon and ammunition, and 
its handiness for carrying. 


ae Carbine Hl-2 IN T-2 
Weight# Bee 8,03 8.57 7.88 
Length 3509" Shek" 38.675" 43.0!" 


3e Becuracy, in Automtic Fire: Within the effective 


range of the carbine the accuracy of the carbine and 
the test rifles is generally equal. 


(b) Suitability to Replace the Sub-machine Gun and Sten Gun: 


i. In World War II the sub-machine gun was used widcly 
in Infantry as a defensive weapon for platoon and 
squad leaders. In armored units it was used as 
armament for tank crews, Today’ the sub-machine gun 
is standard only for tank crews, both Infantry and 


Armor, 

By SMG EM-2 FN T-25 
Weight# 7.87 8,03 8.57 7.88 d 
Length Alaah Zheh" 36675" #350" 


SHG stock folded - 22,2" 
3. sccurecy in .utomatic Fire: at the close’ ranges at 


which a sub-isachine gun normally is fired, the 
accuracy of the sub-machine gun M341 and the test | 
rifles is generally equal. 


he All of the test rifles have been found acceptable 
for use by crews of armored vehicles in the order of 
preference EL+2, FN, T-25. (Test No, 23). 


(c) Suitability to Replace the sutometic Rifle and Bren Gun: 


i. The automatic rifle was developed to bring within the 
"CONF of the accuracy, range, and sust.ined 


M p "i 
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autormtic fire of the light machine gun as possible 
in a weapon fully transportable and operable by one 
mane 


2. accuracy in Lutomatic Fire: At the ranges tested 
(100 and 200 yards) the BAR was approximately twice 
as accurate as the test rifles. The T-25 with heavy 
barrel was 25 to 30 percent more accurate than the 
test rifles but was considerably less accurate than 


the BAR and Bren. 


3. jisaximum Sustained Rate and iost Effective Rate: The 
naxinun sustained rate end the most effective rate 
of the test rifles is the same = 40 to 60 RP for 5 
minutes, provided the hands are protected. The 
maximun sustained rete of the BAR is 40 - 60 rounds 
per minute indefinitely and its most effective rate 
is 120 - 150 rounds per minute, 


(4) Analysis: 


(2) Any of the test rifles when modified in accordance with 
Appendix "E" could replace the carbine, 


(b) any of the test rifles when modified in accordance with 
Appendix "I" are satisfactory to replace the sub-nachine 
gun M3Al and Sten gun as armament for crews’ of armored 
vehicles in the order of preference H+2, IN, T-25. 
Considered as a close combat weapon for gencral Infantry 
use, the order of preference (based princrily on length) 
would be Eiv-2 and FN and T-25, 


(c) In their present development, because of insuffieicnt | 
automatic fire accuracy and insufficient sustained fire 
capability, none of th. test weapons ere capable of 
replacing the BAR or the Bren gun, | 
Limited tests indicate that the T-25 with bipod and 
heavy barrel (the only test weapon so equipped) has 
insufficient accuracy in cutometic fire to replace 
the BAR or the Bren gun, Its sustained fire 
capability was not tested. 


mn. ammunition Test No, a-l: 
(1) Purpose: To determine the comparative accuracy of test 


arnmunition. 
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(2) Method: 


Suitable: comparison of ammunition could not be made at this 
Board, The accuracy was determined at berdeen Proving Ground, 
See paragraph 6e(4) ‘balow - page The 


nn, «anmuunition Test Nos h2: 


(1) 


(2) 


(3) 


Purpose: To determine the comparative functioning of test 
arnmunition e 


Method: 


(a) During 211 tests all malfunctions of weapons and the 
causes therefor were carcfully noted and rvcorded. 


(b) 411 brass was oxamincd for malformation, split cartridge 
cases and blown priners, 


Results: 


(a) Only four instances of malfunctions during firing 
attributable to the ammunition occurred: 


i. 2 rounds, Caliber .280 Ball, fired from the E'-2 
rifle resulted in ruptured cartridges, 


2» The Caliber ¿30 T-103 observing rounds had insuffi- 
cicnt power for complete recoil of the T+25 rifle, 


(b) All other malfunctioning of weapons apparently was due 
to the weapons themselves, Details of mechanical failure 
and malfunctioning are in rifle Test No, 3h. 


(c) One misfire occurred in .280 caliber over 200,000 rounds 
of firing. No hangfires or blowbacks occurred, 


(d) Poriodic inspections by test officers of rifle bores 
with a borescope revealed heavy metal fouling in the 
Bi-2 and T-25 and light metal fouling in the FN, 
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l. Heavy carbon fouling accumulated in the piston of 
the T~25 requiring the piston to be reamed out after 
each 200 rounds. On several occasicns the ges plug 
stuck requiring considerable effort for removal. On 
several occassions the piston also stuck and had to 
be hamacred out of the ges cylinder. 


2, The piston and gas plug of the FN stuck ina siniler 
manner to the T-25 but with less frequency. 


(4) analysis: 


All test rounds are equally satisfactory in respect to the 
effoct on functioning of the weapons with the excepticn of 
the caliber .30 T+103 observing round which had insufficicnt 
power for complete recoil, (appendix "C", immo Test No. 2). 


00, «ammunition Test No, i-3: 


(1) Purpose: To determine thé suitability of tracer and observing 
ammunition for combat use, 


(2) Method: 


(a) 


( 


) 


Functioning of tracer rounds: 


l. The visibility of tracer emmunition was determined by 


firing against a light background, dark background an 
bright sky, Observers were stetioned at the gun 
position and at 100 yards to the right and to the lef 
of the gun position. 


2. The visibility of tracer amaunition from the target 
crea was determined by stationary observers forward 
of the gun at ranges from 100 to 1000 yards at an’ 
angle of 5° from the line of fire during daylight, 
dusk, snd night firing, 


pr Choracteristics and malfunctions of all tracer were 


netede 


Functioning of soserving rounds, The functioning was 


determined by firing into various types of soil and 
vegetation, German 7.92mm observing ammunition was used 


as a Control Atone pm», < 
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(c) Target designation, The effectiveness of tracer and 
observing ammunition in designating targets was determin 
by firing from a single firing point at ranges of 50 to! 
LOOO yards, unner bright sunlight, overcast sky at dusk, 
at night, anu at night under 60mm mortar illuminetion, 
‘The eaves were stationed at the firing point and at 
100 yards to the right and left of the firing point on 
line with the gune 


(3) Results: 
(a) Functioning of tracer rounds: 


l, Bright sky and sun - no tracers were visible, 
2. agcinst brush, trocos, and at dusk and at night viai- 
bility of all types sf traccr ammunition was satise 
Ac tory 


fs 
Q 
ts 


3. The color of the caliber .280 tracer made it eàs 
to sce in daylight then the others, 
eo E 


4. In daylight from the target arca, only one observer 
saw any tracer, He saw only one round and from it he 
could not locate the gun position, 


«e at dusk and at night 411 observers forward of the gun 
coulc sce all tracers, The observers could not, howe 
ever, locate the gun position 


É. Characteristics of tracer ammunition 2s reported by 
observers: 
Ignition point Burn out 
Type Color Distance from muzzle Point 
+l bright orange 25-50 yerds 950 yards 
Cals «80 bright rose 50-100 yards over 1000 
yards 
T-102 orange red i 75 yards 1000 yards 


Figure No, 53 
7. «an average of two rounds out of ten of the il tracer 
failed to function. No failures in the other two 
types wore noted, 


(b) Functioning of observing rounds, 
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i. The 


erra 


functioning of all test observing ammunition was 


tic, particularly at shorter ranges. 


2. wost fcilures to function occurred with the T-103, 
next with the caliber .280, and least with the 


Germ 


on 7.92mi. 


Target Desicnetion.e 


Is 
se 


During daylight firing no targets could be desig- 
nated et ranges less then 100 yards nor when 


firing into the sun. t longer ranges all rouncs 


thet functioned could be seen from the firing 
point. The visibility from the flanks was somo- 
what loss in the case of the li-l tracer and the 


T-102, There were no failures to function with 
the test ammunition that could be ascertained. 


it dusk, after dark and under flares the test 


tracor ammunition (T-102 and .280) was satisfac" 
tory for designating tergets ot 75 yards or more, 


and the enlibor .30 Tl tracer was satisfactory 


at 100 yards or mcrec. 


2. Observing ammunition. 


kn @ 
—_ 


Firing of obsorving ammunition gave five rcsults: 


(i) Failure to function, No target recognition 
possible, 

ii) Partial functioning, fiving off only a small 
wisp of smoke or sméll flash. orget recog- 
nition not reliable, 


(iii) Ricochet resulting in air burst. This was a 


common occurrence et 200 yards or less on 
flet torrain, Target designetion doubtful. 


(iv) Complete functioning. Target designation 


and observation of strike excellent. 


(v) The caliber ,30 observing ammunition had 
insufficient power to recoil the rifle, 


CONFIDENTIAL 


Jar ae 


(4) Analysis: 


AP ENO BILBO IA LLLP 


F Authority ALN D735 022 


åt short re es (200 yards or less) at dusk and at 
night under illumination, the flash occurring on 
inpact tended to mislead as to the location ‘of the 
target, At longer ranges (250 yards or more) the 
smoke from all functioning rounds could be readily 
observed to the limit of visibility. 


at night all observers could sce the flash of 
complete functioning rounds but none could locate 
point of impact, 


(a) The color and ignition point of the trace of the .280 
tracer made it casier to see than the other tracer rounds 
in daylight, 


(b) All test tracer rounds were easy to see at night. 


(c) The functioning of the test observing rounds was erratic 
but the .280 was slightly better than the caliber ,30. 
In addition the caliber .30 round would not recoil the, 
LIE Gs ; 


(d) When the observing round functioned, target designation 
was better at all ranges than with tracer except at dusk 
and at night, (Appendix "C", Ammunition Test No. 3). 


pp. ammunition Test No, A-4: Omitted 


qqe émunition Test No, 4-5: 


(1) Purpose: 


(2) Method: 


To determine the comparative incendiary effect of, 
aPI, observing and tracer ammunition, 


(2) The following types of ammunition were used: 


PP 


Qe 
— 


Be 


ce 


Caliber ,280: 


API (23h) 
Tracer (32i) 


Observing, 
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g+ Caliber «30: 
as «PI (T-10L) 
b. Tracer (T-102) 
Ce Observing (T-103) 
de API (PALO) 


ce. Tracer (125) 
Rounds ofeach type were fired into wood, straw, baled 
cardboard, baled paper, ammunition containers, canvas 
and rubberized matcrial, loose paper behind wood,’ cloth 
behind wood, gasoline in 5-gallon can in the open, gaso- 
line in 5-gellon can in a truck and gasoline in container 
when part of gas had leaked on the ground, 


Rounds wére fired at gasoline targets until one hit was 
obtained, | 


Other targets were fired at until five hits were obtained 
on the target or until ignition occurred. 


(3) Results: 


(a) 


(b) 


all firing failed to ignite the following meterials: 
i. Tightly baled cardboard, 

2. Tightly baled paper, 

3. immnition containers and boxcs, 

4. Loosely piled straw, 

5. Balud canvas or rubberized material, 

6. Loose cotton rags ina wooden box. 

Te Loose paper behind a pine board. 

Straw behind boards was ignited by’both caliber ,30 API 
T-1Ol and caliber ,30 Tracer T-102, but no ignition 
occurred on refiring, 
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(c) Caliber ,280 Tracer ignited gasoline in a can in the open, 
No other round had any incendiary effect on this target, 


(d) «A five gallon can of gasoline with gasoline spilled on the 
ground around it was ignited only by caliber .280 Tracer 
32, caliber ,280 Observing and caliber ,30 Observing. 


(e) Ignition when firing at a full gasoline can in a truck 
cab occurred with the following types of ammunition: 


annunition Round_on which ignition occurred 
030 API FA-40 3rd 
230 API Fi-40 3rd 
230 API T-1OL 5th 
e280 API 234 and 
e200 API 234 2nd 
e280 API 234 Lth 
1280 Tracer 32A 2nd 
e280 Tracer 32h 2nd 
+280 Tracer 324 5th 


(4) analysis: 


een near 


(£) The incendiary effect of all rounds against all targets 
other than gasoline in containers was negligible. 


(b) The incendiary effect of the .280 tracer and API were 
equal against gasoline cdns in the cab of a truck and 
superior to the caliber ,30 API, 


(c) The ,280 tracer was super ior to all other rounds in 
igniting gasoline cans in the open, 


(d) The value of the incendiary effect of both the caliber 
6280 API and caliber ,30 API are doubtful. (Appendix "C", 
ammunition T-5). 
rre Ammunition Test No, A-6: Onitted 
See Rifle Test No. 18 


ss. Ammunition Test No, L-7: Omitted 


Sce Rifle Test No, 18 


tt, Ammunition Test No, A-8: Omitted 


See Ammunition Test No, Re 
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ammunition Test No, o-9: Omitted 


sce 


ammunition Test No, 2 and Rifle Test No, 3h. 


ammunition Test No, 4-10: Omitted 


ammunition Test No, wll: 


(1) 


(2) 


(3) 


Purpose: To compare the results of test with established mili- 
tary characteristics of small arms ammunition, 


Methods: 


Military Characteristics of Small. arms druaunition as establish- 
ed by army Ficld Forccs Board No, 3 Project No, 2256 and 
Appendix M to British War Office Policy statemen’ No, 9 wa 

made an? tabulated, 


Results: 


The results of test obtained in the LPG test of Ammunition 
for lightweight Rifles and at army Field Forces Board No, 3 
were compared to cstablished military characteristics and 
tabulated, See tabulation in Appendix "C", ammunition Test 
No, ll. 
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6, Discussion: 


a. The tests at Aberdeen Proving Ground and Fort Benning are both 
considered in this discussion and in the conclusions and recommendations that 
follow, 


be In this test the many variables that were present made for a most 
unusual’ test, The five tested items have little common ground for comparison, 
However, as the test progressed the good and bad qualities of the tested 
items became apparcnt and a sound comparison is possible. 


ce In grouping the five tested items for comparison there are two 
groups of items: one; the ammunition in ,280 and ,30 caliber and two; the 
three rifles, one in ¿30 caliber and two in ¿280 caliber, 


də «ammunition: 


(1) The test ball cartridges, mild steel core, are the rounds 
discussed unless specific mention of type is made. 


(a) The ,280 caliber bullet weighs 139 grains and is 
propelled at a velocity, recorded at 78' from the 
muzzle, of 2270 feet per second. The muzzle energy 
of this bullct is 1681 foot pounds, 


(b) The .30 caliber bullet weighs 136 grains and is 
propelled at a velocity, recorded at 78' from the 
muzzle, of 2770 fect per second, The muzzle energy 
of this bullet is 2457 foot pounds, 


(c) Translated into recoil in the same rifles it is obvious 
that the round producing the greater muzzle energy 
will produce the grvuatcr recoil, 


(2) The ballistic cocfficient of the ,280 round is better than 
thet of the .30 caliber round, Translated into flight’ 
characteristics better stability is obtained from the .280 
bullet, particulerly at longer ranges. However, the .30 
caliber round has flatter trajectory, The maximum ordinate 
of the trajectory at 700 yards is 5.6 fcet as opposed to 6 
feet for the .280 round, Tz 


(3) Tho accuracy as determined by a Mann barrel in terms of mean 
radius at 600 yards for the ,30 caliber bullet is 5,4" while 
that of the ,280 bullet is 9,60", àt ranges above 1000 yards 
this difference in accuracy would tend’ to vanish because of 
the better stability of the .280 round, 
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(4) In attempting to compare the wounding or stopping power 


(6) 


(7) 


the report of the kiedical Division, Chemical Corps, "Wound 
Ballistics of .280 Cal, Ue Ke and ,30 Cal, U, S. Bullets", 

was studied, In addition a conference was held on 

19 September 1950 with Dr, Zuckerman, (Scientific Advisor to 
the British Cabinct), Dr. Robertson (Weapons Evaluation Group) 
and Dr, Herget (iicdical Division, Army Chemical Center.) 


(a) Resulting from this conference and study it is determined 
that the higher velocity T-65 .30 caliber round does more 
damage than the lower velocity .280 round but the signifi- 
cance is slight because the ,280 round is well above the 
marginal power required, 


(b) Of the three factors that determine the transicnt cavity, 
velocity, cross sectional area, and shape, velocity is the 
most important, 


. (c) Dr. Hergets study indicated thet the superior quality of 


the wounding and stopping power (as measured by the 
transient cavity of the wound) of the T-65 ,30 caliber 
over the ,280 caliber was due to the higher velocity of 
the T-65 .30 caliber round, 
In the penetration of armor, helmets, and other itums at 
ranges less than 1000 yards the T-65 .30 caliber is superior; 
but again because of the better ballistic coefficient of 
e280 round, the penetrating power of the two rounds merge 
at this range and at longer range the ¿280 round surpasses 
the T=65 .30 caliber round. At 1200 yards both rounds give ., 
100% penetration on helmets, At 1000 yards the .280 defeats 
body armor 70% of the time while the T-65 .30 caliber defeats 
body armor 60% of the time, 


Physically, the complete rounds of ammunition compare as 
follows: The ,280 round is 2,53" long, weighs 320 grains 

or ,0455 pounds; the ¿30 caliber round is 2,78" long, weighs 
36 grains or ,064 pounds, Translated into loads the 
soldicr carried and expressed to the nearest fraction the 
6280 round has 8/9th the bulk and 8/9th the weight of 

the T-65 .30 caliber round, 


The T-65 ,30 caliber round produces more flash and considerably 
more smoke than does the .280 round. However, neither round 
is smokeless nor flashless, 
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(8) (a) In special types of ammunition produced, both the 


(9) 


observing and tracer rounds in ,280 caliber are 
superior to the T~65 .30 caliber, The ,.280 caliber 
tracer produces a longer and more easily visible trace, 


(b) The observing round gives acceptable performance 
(60%) while the .30 caliber performance is unacceptable 
(20%). 


(c) In the API round, the ¿280 caliber gives better 
incendisry effect than the ,30 caliber round, but the 
latter gives better penetration except at ranges under 
100 yards, In the Fort Benning tests the incendiary 
qualities of neither round were good, 


The requirement that the test ammunition be useable both in 
US and UK standard rifles and machine guns was shown in the 
Demonstration of Converted Weapons’ (See appendix "K"), Both 
the ,280 and ¿30 caliber rounds will’ function in machine 
guns and automatic rifles, 


Ge Rifles: In consideration of the performance of the rifles a 


comparison is made of their chseracteristics, To assist in this comparison and 
give weight to the nore important factors the military characteristics are 
arranged into throc groups in order of importance: 


(1) 


(2) 


Group l, 


(a) Accuracy in semi-automatic fire (rifle and ammunition 
combined). 


(b) Reliability under normal conditions of field usage. 


(c) The durability of the weapons and their ability to 
withstand normal hard usage, 


(da) The basic woight of the rifle and its weight when 
combincd with the combat load of ammunition for the 
individusl soldicr, 

(e) The sustained fire capabilities of the rifles, that is, 
the ability of the riflcs to maintain a volume of 
accurate fire over a long period of time, 


Group 2. 


(a) Ease of field maintenance, 
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(b) Accuracy in automtic fire (rifle and ammunition combined). 


(c) The ability of the rifle to withstand hard usage under 
abnormal conditions. 


(d) The hendiness of the rifles under various conditions of 
combat and ease of assuming firing positions. 


(e) Combet manageability and effect on firers, 


(f) The autometic cyclic rates of the rifle and ammunition 
combined. 


(3) Group 3. The third group consists of all requirements not 
listed in groups 1 and 2 above, including suitability of 
accessorics, ctCe 


(4) Group l. p 


(a) Accuracy of semi-automatic fire. The following 


accuracics obtained at berdeen Proving Ground and’ 
Fort Benning are presented as a matter of interest. 


j (600 yards moan radii in inches 

Round Mann Barrel Rifle Range Accuracy at Benning Difference 
+280 9.76 E2 12, 2.24 

- 0260 ` 9.76 FN 12.5 201k 
Cale 230 5k T-25 9.2 3.8h 


Figure No. 54 


The above information would seem to indicate that 
the basic accuracy of the rifles are comparable, 
In any case, their accuracy while not meeting 
military characteristics are not less than that of 
the H-1 rifle firing M-2 ball ammunition. 


(b) Reliability under normal conditions of: field usage. 
In reliability under normal conditions, based on ' 


stoppages or malfunctions that occurred in firing, 
the order of merit is: Hi-2 (258); FN (382); 

T-25 (667). While it would appear that the number 
of malfunctions is excessive, modifications of minor 
nature were made from time to time and reliability 
improved as the test progressed, At the end of the 
test, test records indicated that reliability of the 
test weapons approached that of the M-1 and all were 
approximately cqual. 
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(c) Durability. Under comparative durability based on 
parts broken during the firing tests expressed in order 
of morit is: FN (44); T-25 (67); Hi-2 (86). 

Initially the difference in durability of the test 
weapons to the 11 rifle was considerable, however, 

as tests progressed and minor nodifications nade 

test records show that durability iuproved to the 
extent that it approaches that of the li-l rifle. It 
nust be remembered that the il-l rifles docs not 

fire automtic fire and hcnce fired less rounds. 
Further, et the end of the tests the durability 

of the FN was acceptable bared on firing tests, However, 
none of the test rifles were strong enough to with- 
stand the herd usage of bayonet fighting, àll stocks 
or butts suffered dancge in the butt stroke. The 
rifles were not tested for their ability to continue 
to function for long periods when care and clvaning 
were neglected but this Board can be foresee no 
obstacle in inproving the rifles to achieve acceptable 
durability. 


(a) Weight. The basic weight of none of the rifles neets 
the requirciiunt of the US military characteristics 
(7 pounds). Only the T-25 mects the requirement of 
the British nilitary characteristics (8 pounds). 
Weight of rifle and ammunition, including sling, 
bayonet, scabbard, bipod, grenade launcher and 200 
rounds of ammunition loaded into magazines, and of 
the ammnition alone are: 


‘nomunition only in 


Rifle Total a gazincs 
Hi-2 25451 Lbs lies Lbs 
FN 25027 Lbs 13.98 lbs 


(e) Sustained fire capabilities, «ll rifles became too 
hot to handle at the forcarm after about 180 rounds. 


After approximatcly the same number of rounds the 
triggor of the EM+2 heats to the extent that protection 
is required for the trigger finger. The T+25 heated 
“until the woodwork was completely burned away in 
comparative purformance tests. The MN is definitcly 
superior to the other two rifles, 
(5) Group 2. 
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Ease of field maintenance, Of all rifles tested 

only the FN could be maintained in the field without 
the use of a special tool, the only tool required for 
ficld stripping and maintenance was a cartridge. 
Further, the FN's simplicity of design and ease of 
stripping and assembling make it possible to 

replace parts much quickcr than for either of the 
other two rifles, The order of merit in ease of 
field maintenance is: FN, Hf-2 and T-25, The degree 
of superiority of the FN and H-2 over the T-25 is 
marked. Because of the undesirable difficulty 
encountered in field stripping and assembling the 
T-25, it is unsatisfactory, 


Automatic accuracy. The automatic accuracy of none 
of the rifles cither with or without bipod meet the’ 
requircients stated in the military characteristics. 
With the bipod the T-25 is superior to the FN and 
E.-2 which are about equal, This order of merit 
follows thet previously obtained in semi-automatic 
fire, Without the bipod the Hi2 and IN are far 
superior to the T-25 and are about cqual, This lack 
of accuracy in the T-25 is believed to be due to its 
high cyclic rate, and power of the ammunition. In 
overall consideration of the requirement of the 
militery characteristics against performance it is 
considered that the military characteristics for a 
weapon of this type are too stringent and cannot be 
met unless new principles are developed, =/hen 
compared to the BAR and Bren, none of the test rifles 
approach the performance of those weapons, and are not 
considered acceptable replacements. 


The cyclic rate of fire of the 22 and IN, while 
considered high, are acceptable and about equal. 
The T~25 cyclic rate is much higher than the other 
two above rifles and is unacceptable, The Board 
believes thet a slower cyclic rate of about 350 
rounds per minute or less is desirable, If . — 
this can be accomplished without causing excessive 
dispersion, 


Hard usage tests under abnormal conditions conducted 

at aberdeen indicate that the superiority of the 

Hii-2 to the other two rifles is marked and that the 
performance of the T-25 and FN is unsatisfactory. These 
results are partly confirmed in tests at Fort Benning, 
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(c) Handiness in firing positions, etc. The test rifles 


are all very handy and are considered suitable for 
use by cirborne troops and armored personnel, 


Combat manageability. all rifles in combat firing 
end in the positions used in combat firing were 
casily managed, The accuracy in combat firing 
confirmed the results obtained in semi-automatic 
and automatic accuracy, 


(£) 


(g) Effect on fircrs, The kick of the T-25 is objectionable 
and causes discomfort to firers, The sharp report 
from the rifle is extremely annoying to adjacent firers 
who are less than five yards to the flank of the 
muzzle, The ejection of the @2 frequently strikes 
adjacent firers up to five yards and cuases annoyance, 
The trigger of the Hi+2 is hard to operate requiring 
unnecessary effort on the part of the firer., 

Occasional particles of unburned powder from the 
Hl-2 strike the firer in the face. The stock of the 
FN is too short and causes discomfort to all but the 
shortest firers, The ejection of the FN is to the 
right and strikes adjacent firers up to 3 yards. The 
Board believes that the T-25 would impose a greater 
training problem than the other two test rifles in 
that more time would be required to overcome the 
recruits fear of the kick and blast. 


(6) Group 3. 


(a) attachacnts, All rifles can be fired with all muzzle 
attachacnts, However, the attachment of the grenade 
launcher and the bayonet to the T~25 results in an 
excessive change in the center of impact from that 
obtained without the attachments, 


(b) Sights. ‘While the sights are all useable in their 
present form, ultimatcly a modificetion of one of 
the present sights or another sight must be adapted 
to the rifle accepted, Consideration of the sights 
should be divorced from comparison of the test rifles. 
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fe As 2 result of usor tests described in this report it is apparent 
that sone of the military characteristics ere conflicting, and thet not all of 
therm can be met in the foresceable future. 


(1) It is questioneble whether a rifle weighing only 
seven or even eight pounds can have the necessary 
durability regardless of whcther it fires automatic 
or semi-autometie fire, 


(2) sAutmatic fire imposes several disadvantages, First, 
the anount of heat genersted makes the weapon difficult: 
to handle when firing or in bayonet fighting. Secondly, 
extra spare parts must be ccrricd displacing some of the 
ammunition load of the rifleman, Thirdly, excessive 
dispersion makes automatic fire from a hand held weapon 
extremely unprofitable except at very short ranges. 


7. Conclusions: 


a, That the T-65 Cal. .30 is not satisfactory because of its excessive 
recoil, blast, flash and smoke, 


be That the Cal, e280 is not satisfactory because of its comparatively 
high trajectory. 


‘c. That of the two basic type rounds submitted for test the British 
caliber ¿280 is preferred, 


de That none of the three test rifles is acceptable in its present 
form, 


Ce That the FN will be acceptable for comparatively early use when 
modified in accordance with Appendix "i", l 


fe That the Ei=-2 and T-25 require considerable further development and 
are not acceptable in their present form, Of these two the Hi-2 is preferred. 


ge That saving in weight shows more promise of being accomplished 
in ammunition and magazine development than in rifle development. 


he Thet military ch:racteristics (US and UK) for light rifles and 
ammunition require revision 


(1) “To sceure agrcemont, 


(2) To permit compromises in design in order to produce the 
optinun performance, 


(3) to set standards which can be achieved for interim use, 
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8. Recommendations: 


ad, That development of small arms ammunition, lightweight 
rifles and machine guns be carried out in the .280 caliber, 


be That if urgency exists to adopt a rifle and ammunition inmediately 
that the FN rifle and the .280 cartridge be modified as shown in appendix "E" 
and be tested, 
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APPENDIX à = COPY OF DIRECTIVE 

APPENDIX B =- CHR«CTERISTICS 

APPENDIX C =- DETAILS OF TESTS 
Test Nos l- To determine the physical characteristics of the Test Rifles. 
Test Nog 2+ To cetermine that part of the combat load attributable solely 
to the tested rifle, accessories and ammunition imposed on the individual 


soldier, 


Test Noe 3 - To determine the comparative case of assembly and disassembly 
including difficulty of training therein of the tested rifles. 


Test No, 4 - To determine the éase of care and cleaning and the equipment 
required for field maintenance, 


Test Nos 5 — To determine the stability, ‘urability and suitability of 
Sights and whether or not sights have a battle sight adjustment. 


Test No, 6 = To cetermine the comparative accuracy of the test rifles 
when fired semi-automitically, . 


Test No. 7 = To determine comparative accuracy of the rifles when firing 
automatic fire from a prone position with a muzzle anc elbow rest with 
cool and hot barrels, 


Test No. 8 = To determine the comparative automatic fire accuracy of the 
test rifles unsupported by artificial rests, 


Test No. 9 - To determine the average number of hits obtained under 
simulated combat conditions with the rifles, 


Test No, 10 — To determine the comparative accuracy of the test rifles at 
the maximum rate of semi-automatic and automatic aimed fire, 


Test No, 11 - To determine the most effective semi-automatic and automatic 
rate of fire of the test rifles, 


Test Noe 12 - To determine the approximate semi-automatic and automatic 
sustained fire capabilities of the test rifles, 


Test No. 13 - To determine the comparative effectiveness of a rifle squad 
armed with the test rifles and as currently armed, when firing from a 
fixed position at 250 yards e 
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Test No. 133 - To determine the suitability of muzzle attachments for 
performing designed functions, 


a 


Test Noe 14 - To determine the suitability of the tested rifles for 
bayonet fighting, 


Test No, 15 - To determine the facility and ease with which currently 
accepted firing positions can be assumed by men of varied conformations 
including left-handed men, 


Test No. 16 - To determine the dependability and adequacy of tho safety 
devices of the test rifles, 


Test No, 17 - To determine suitability of the test rifles for launching 
grenades and adaptability for launching rifle grenades from currently 
accepted firing positions, 


Test No, 175 - To determine if the rifles are strong enough to withstand 
hard usage of field service, 


Test No, 18 - To cetermine comparative visibility of the muzzle flash of 
the test rifles during darkness and of the smoke during daylight. 


Test Nog 19 ~ To determine the efficiency of the test rifles in semi- 
autoa TE and automatic fire as assault weapons, 


Test No. 20 = To determine the average number of hits obtained per pound 
of amniunition expended under simulated combat conditions. 


Test Nog 21 - To determine the facility with which the rifles can be 
reloaded while moving over uneven terrain under conditions approximating 
those of the assault in combat. (Omitted) 


Test Nog 22 = To determine the suitability of the rifles for Airborne use, 


Tost Nog 23 - To determine the suitability of test rifles for use by 
armored Infantry and Armored personnel, 


Test No, 24 - To determine the suitability of thé sling as a means of 
carrying the test rifles and as a firing support. 


Test No, 25 - To determine the length of time required to raise the 
sights, and aim the rifles (If folding sights are provided), 
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Test Noe 26 - To determine the ease of handling the rifle, 


Test Noe 27 ~ To determine whether or not the rifles are suitable as 
sniper rifles, 


Test Noa 28 ~ To determine whether or not the bolt remains open after 
the last round is expended from the magazine of the rifles an! the action 
required to reload.. 


Test Noe 29 = To determine the difficulty of assembling an2 disassembling 
the test rifles while wearing the aretic hand gear, 


Test No. 30 = 
a», To determine the effect that the Aretie Uniform has on the accurate 
delivery of fire by test personnel, 


Dbe. To determine the effect the irctic Uniform has on the assumption of 
firing positions, 


Test No» 31 - To determine the comparable suitability of magazines, 


Test No. 32 ~ To compare the kick of the test rifles when firing test 
ammunition and grenades, 


Test No, 33 ~ To determine the comparative effect of firing test rifles 
on using personnel, 


Test No. 34 ~ To determine the malfunctions and replacement of parts of 
test rifles and the causes therefor under the conditions encountered 
curing tests, 


Test No ~ To determine wherein the tested rifles meet and/or fail to 
mect the established military characteristics for lightweight rifles, 


Test No. 36 ~ Assuming the test rifles are satisfactory for adoption as 
rifles, to determine their suitability also to replace the U. Sa Carbine, 
sub-machine gun, and automatic rifle and the U, K, Sten and Bren guns, 


ammunition Test Nog l - To detormine the comparative accuracy of Test 
Ammunition as compared with Standard Ammunition, 


Ammunition Test No. 2 - To test the comparative functioning of test 
ammunition. 


Ammunition Test No, 3 - To determine the suitability of tracer anc observ- 
ing ammunition for combat, 
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ammunition Test Nog 4 - To determine the rate of corrosion caused by Test 
r . . . . a . è i 
ammunition compared with corrosion caused by Standard ammunitione (Omitted) 


annunition Test No» 5 = To determine the comparative incendiary effect of 
àPI, observing and tracer ammunition, 


stmiaunition Test Noe 6 - To compare the smoke (color an? density from both 
muzzle and breech) by the Test Jmmunition and Standard Ammunition under 
various weather conditions and against varied background, (Omitted = See 
Rifle Test No, 18). 


ammunition Test No. 7 - To tost the comparative flash produced by Test 
Standard ammunition, (Omitted - See Rifle Test No, 18), 


ammunition Test No, 8 - To test the comparative reliability of Test Ammni- 
tion and Standard ammunition (misfires, hangfires, blowbacks, etc.e), (Omitte 
Sce ammunition Test No, 2). 


‘Ammunition Test No. 9 - To record all malfunctions of ammunition and weapons 
and the causes therefor, (Omitted, See Ammunition Test No, 2 and Rifle 
Tost Noe 34). 


aliaunition Test No, 10 - To determine the Suitability of the ammunition 
for airdrop in standard containers, (Omitted) 


ammunition Test No, 11 = To compare the results of test with established 
military characteristics of small arms ammunition, 


APPENDIX D - ANALYSIS OF TEST RESULTS (Omitted) 


APPENDIX E - DEFICIENCIES ..ND SUGGESTED MODIFICATIONS. 


à PPENDIX F 


PHOTOGRAPHS 


APPENDIX G =- DRAWING (Omitted) 


APPENDIX H - SERVICE TEST QUESTIONNAIRE (Omitted 


APPENDIX I - TRAINING AIDS (Omitted) 
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COPY 
ET 
DEPARTMENT OF THE ARMY 
GENERAL STAFF, UNITED STATES ARMY 
Washington 25, De Co 


19 October 1949 
CSGID/F5 51117 


SUBJECT: Comparative Tests of Light Rifles and Ammunition 


TO: Chief, Army Field Forces 
Fort Monroe, Virginia 
ATTN: Development Section 


1. The inclosed agrecments on comparative tests of small arms 
which were reached at conferences held in the Pentagon on 28 — 29 
September and 14 October 1949 are approvede 


2. The detailed plans of technical tests and user tests will 
be distributed separately. 


3, It is desired that the Chief, Army Field Forces, take 
necessary action to complete the user tests in accordance with 


the agrecmentse 


BY ORDER OF THE SECRETARY OF THE ARMY: 


/s/ Ge Le Cummings, Col., GSC 


l Incl : . for /t/ Ce Ge HELMICK’ 
Agreement, Lt Rifles and «in, Major General, GSC 
18 Oct 49 (10 cys) Deputy Director for 


Research and Development 
Copy furnished: 
Cof.. Ord aP 
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ATDEV-11 474(C)(19 Oct 49) lst Ind 
Subj: Comparative Tests of Light Rifles and Ammunition 


Office, Chief, Army Field Forces, Fort Monroe, Virginia 20 April 1950 
TO: President, Army Field Forces Board Nre 3, Fort Benning, Georgia 
le Reference is made to: 


as Plan of User Test of New US and UK Rifles (to be conducted 
at Fort Benning) and to Appendices 1, 2 and 3 thereto, 


be Plan of User Test of New US and UK Rifle Ammunition, Phase I. 


2; Ten (10) each of the T25 (US) Rifles, EM2 (British) Rifles and 
FN (Belgian — British) Rifles will be provided for the tests. Dates of 
arrival are not firm but it has been agreed that at least two (2) of each 
type will be available the first week, four (4) of each the second week, 
and all ten (10)thc third week of the test. 


3, The US rifles to be provided will all be equipped with in-line 
stock and chambered for the T65E2 round, As other rifles, chambored for 
the T65E3 round, may be provided at a later date, care must be exercised 
in order that the two (2) types rifles and cartridges will not become 
mixed, A directive for the second group will be provided by separate 
correspondence. Tests of the second group have no connection with tests 
under this directive, 


he To assist your Board in the conduct of tests one (1) Officer, 
Captain Lefevre, and ten (10) men will be provided by the Canadian Army. 
The ten (10) men will be as follows: 


1 Sergeant (WO), section commander 

3 Trained riflemen j 

3 Partially trained riflemen, and 

3 Recruits who have just recently completed basic training. 


5. Personnel from the United Kingdom will include Major ‘Wilson,’ 
Captain Moore, a Mr. Frost (mechanic) and four (4) men, The officers, 
the mechanic and onc of the four men will remain throughout the tests, 
The others will have to leave about 31 May 1950, Which of the above will 
be available as test personnel is not known, 


6, Present plans call for discussion of the results of these tests 
at a joint US — UK Infantry — Airborne Conforonce to be held later this 
year at Fort Bonning, Georgia, This conrerence is expected to convene in 
sufficient time to allow all conferces to complete thcir work and return 
home prior to Christmas. It is believed that the subject of rifles should, 
therefore, come up for discussion on or about 15 November 1950. 
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ATDEV-L1 474 (C)(19 Oct 49) lst Ind (Conttd) 
Subj: Comparative Tests of Light Rifles and Ammmnition 


7, The demonstration cf converted weapons, both US and UK, initially 
planned for Aberdeen will take place at Fort Benning at the conclusion of ~ 
the user tests and presumably at the time of the above mentioned conference, 
A short report of the results of this demonstration will be required. 


8, It is requested that your Board, in coordination with all interested 
agencies, conduct comparative tests of the subject rifles as outlined in 
the Plans of Test (reference varagraph 1 eae and be prepared to submit 
the results along with your recommendations as to suitability of any of 
the test items, rifles or ammunition, for Army Field Forces usce 


, , ae The above report will be prepared in the normal form as_ for 
submission to this Office, Material covered in paragraph 7 above will be 
included as an Appendix to the report, 


be See paragraph c (3) of Inclosure Number 1 hereto for manner 
of preparation. 


Ca Details concerning submission to the Infantry-Airborne 
Conference will be issued later along with instructions as to nurber £ 
copies. 


FOR THE CHIEF, ARMY FIELD FORCES: 


/s/ Neil M, Matager 
/t/ NEIL Ms MATZGER 
1 Incl Lt Col, A@ 
n/e (7 cys w/a) Asst Adj Gen 


COPIES FURNISHED: (w/o Incls) 
British JSM (Army Staff) (Dup) 
Canadian Amy Staff 
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APPENDIX "B" 


Description of the Test Rifles and Ammunition Therefor 


Part I. Rifles 
Ey Rifle, Cal. ,280, EM-2; 
l. General Description: 


The EM-2 rifle is gas operated, air-cooled and magazine fed from 
a 20 round magazine. It can be fired semi-automatic or automatic with 
selective control by the firer. 


The usual features of the rifle are the lack of a normal butt 
stock, location of the trigger forward of the chamber and an optical 
sight with no manual range adjustment. 


The rifle is equipped with a rubber padded metal butt, a one-piece 
wooden hand guard and front stock called the front grip, and a pistol grip. 
The pistol grip is assembled to the trigger group at the rear of the trigger. 
The body at the rear end is coated with wood veneer to protect the firer's 
face from extreme high or low temperatures. 


Recoil is taken up in a straight line with the bore and this 
minimizes any tendency of the muzzle to jump. 


The butt is secured to the rear of the body by retaining lugs and 
a spring loaded catch. This enables the return spring, piston, breech 
block and cocking handle to be quickly and easily removed. 


The trigger group can be removed from the body by withdrawing one 
fixing pin. 


The sight is, in appearanee, a small telescope but has no magnifi- 
cation. An inverted pointer and range graduations are incorporated in the 
sight and range variations are made by the selection of the required grati- 
cule. 


The sight is housed within a protector. This protector and the 
Sight bracket are used as a carrying handle. 


2. Accessories: 


These consist of Bipod, Grenade Launcher, Bayonet and Arctic 
Trigger assembly. 


a. Bipod: 


The bipod fits on an adapter which is affixed to the front end 
of the front grip, around the barrel. It can be folded under the weapon in 
either a forward or backward direction. 
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les 
be Grenade Launcher, 


' The grenade launcher slides over the barrel and locks on the 
bayonet lugs, This'method of fitting leaves a comparatively small space 
within the launcher, the remainder being taken up by the barrel. 


The outside of the launcher is of conventional design with a 
folding sight fixed to the rear end of the body. 


Ce Bayonet. 


This is of the knife blade type and has a handle, The bayonet 
is fitted to’ lugs on the barrel by rotating the rear portion of the handle 
through 180°, enabling it to slide over the barrel and lock into position. 


d, Arctic Trigger Assembly» 


This consists of an enlarged type trigger guard fitted with a 
trigger bar and safety lever attachment, This can replace the standard brigg: 
guard and is secured by means of the trigger guard pin and the pistol grip 
SCL'eWs 


3. General Operation: 


as In loading, a projection on the top front edge of the magazine 
is inserted and positioned in the magazine openinge The magazine is then 
pivoted to the rear around this point until it engages with the magazine 
catche 


be Semi-automatic Fire, 


A complete cycle initiated with the action open and the change 
stud on R (repeat) will be described. 


On inserting a loaded magazine the breech block is released 
from the holding open device and, together with the piston, is driven forward 
by the return spring, which was compressed when the breech block was drawn 
to the rears During the forward movement the breech block feeds a round from 
the magazine into the chamber. 


When the trigger is pressed the roar end of the tripping lever 
rocks’the sear lever up agazinst the front end of thé sear in the breech 
block, depressing it and so releasing the firing ping The firing pin is ;ther 
carried forward by its own spring and fires the round, 


When the round is fired the bullet passes the gas port in the 
barrel; gas then passes through the gas regulator, enters the gas cylinder 
and drives the piston, together with the breech block, to the rear, During 
this backward movement the return spring is compressed, As the piston is 
engaged with the firing pin sleeve within the breech block, the firing pin ir 
withdrawn until it becomes engaged with the sear, During this movement the 
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firing pin cams the locking levers out of the locking recesses in the bodys 
The piston and breech block are then together carried to the rear, extracting 
the fired case which is then ejected to the right and slightly forwards 


At the end of the backward movement the piston is driven for- 
ward by the return spring. A stud on the underside of the piston, engages 
with the piston catch on the breech block and carries the breech block for= 
ward with it, During this movement the face of the breech block feeds 3 
round from the magazine into the chamber, engaging the base of the round 
with the extractor, In the final forward movement of the breech block, the 
piston catch is forced down by a cam surface on the body, allowing the piston 
to continue its forward movement carrying with it the firing pin sleeves 
This last movement of the firing pin slceve forces the locking levers into 
the locked position and holds them there until the backward movement commences 
The action is now cocked ready to fire the next round and repeat the cycle. 


When the last round in the magazine has been fired, a holding 
open device, incorporated with the magazine catch is operated by the loading 
slide in the magazine and prevents the breech block from moving forward. The 
magazine is removed by pressing the magazine catch forward and rotating the 
magazine downward and forwarde 


ce Trigger action, 


With the change stud at R (repeat), When the trigger is pressec 
the tripping lever actuated by the trigger rocks the sear lever up and 
presses it against front end of the sear depressing it and so releasing the 
firing pine In the initial backward movement of the breech block the trippin; 
lever is cammed downward at the rear forcing the front end upward and out if 
engagement with the trigger. When the trigger is released it is forced for- 
ward by its own spring and into engagement with the tripping lever and held 
there by the tripping lever spring. 


With the change stud at A (Auto) the tripping lever is forced 
down onto the flat of the pin by the tripping lever spring and is then out 
of position for contact with the breech block, As the trigger is pressed the 
tripping lever moves rearward and rocks the sear lever into contact with | 
the sear. 


In the backward movement the’ tripping lever is not disengaged 
with the trigger as in semi-automatic fire, 


de Automatic fire. 


The cycle of events is identical to that of semi-automatic 
fire with the following exceptions: 


As the tripping lever is not disengaged from the trigger as, in 
Semi-automatic fire, the sear releases the firing pin before the breech , 
block is fully forward or the firing pin sleeve has forced the locking levers 
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The breech block is moving forward, with the sleeve completing 
the locking action while the firing pin is moving forward to strike the 
primer of the chambered round. 


The final forward movement of the firing pin cannot take place- 
until the locking levers are in the locked position, i 


The rifle will continue to fire until the’ trigger is released, 
a stoppage occurs or all the ammunition in the magazine has been fired, 


If the trigger is rcleased before the magazine is empty the 
sear lever will be rocked out of position for contact with the scary.’ 


+ 


TI. Rifle, Cal, .280, FN: 


1, General Description. 


The EN rifle is gas operated, air-cooled, magazine fed from a 20 Ey 
round magazine, It can be fired semi-automatic or automatic with selective, 
control by the firer. 


The rifle is equipped with a butt stock and handguard, also a 
pistol grip just in rear of the trigger guard, The butt stock assembles to 
the receiver at the conventional angle to the line of'recoile E 


The trigger and stock groups unlatch from the rear end of the : 
reeciver as a unit and pivot on the pin which secures it to the receiver. 


The gas regulator in this weapon is designed on theexhaust principle 
and the escape of gas from the cylinder can be regulated by the selection of 
one of three vents in the gas regulator. 


The cocking handle is independent of the recoiling parts and its use 
is limited to retracting the bolt. . 


The sights provided are a blade foresight, with protectors and an, 
aperture rear sight, The rear sight is graduated from 100 yards to 600 yards 
in 100 yard stages, The required range is obtained by pressing a spring 
catch and sliding the sight up or down a ramp, On releasing the catch the 
sight locks in position, The line of sight is approximately 1.7 inches above 
the line of the bore, 


Fired cases are ejected from the, right side of the gun. 


ae tenes ee renarena 
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These normally consist of bipod, grenade launcher, and bayonet. 


In addition to these, however, the following are available should 
they be required, stabilizer, flash hider and combination bayonet and flash 


hider, Ad 
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ae Bipods 


This is motnted on the barrel and is retained by lugs just 
forward of the handguard. The bipod legs latch in a closed position but do 
not fold under the weapone 


be Grenade Launcher. 


Of conventional design, with a sight which can be assembled 
to the rear end of the body. 


Unlike the U.S, type grenade launcher the rings on the body are 
not used for range variation, The launcher is assembled to the barrel by a 
clamp fitting over the bayonct lugs. 


Ce Bayonet, 


This is of knife blade type. It is fitted to lugs on the 
barrel, Has no handles 


3. General Operation. 


a. In loading, the magazine is inserted in the magazine well and 
forced upward until the magazine catch engages on the notch on the rear wall 
of the magazine. 


The magazine can be fitted with the bolt open. or closed, 


To fit the magazine with the bolt open the bolt must first be 
retracted by pulling the cocking handle to the rear and compressing the : 
return spring, To retain the bolt in the open position the bolt stop must be 
operated manually, This is located on the left side of the recciver, ? 
immediately in rear of the magazine well, The cocking handle is then placed 
in the forward position and does not move during firing. 


be Semi-Automatic, 
A complete cycle initiated with the action openy a loaded maga- 
zine in position and the change lever in the "Repeat" position, 


To feed a round, the bolt is depressed releasing the bolt, The 
bolt is forced forward by the return spring and carries with it a round which 
is fed into the chamber, ‘The claw type extractor rides over the base of the 
cartridge. 


The rear end of the bolt is forced down by the bolt slide and 
is locked against a locking block in the receiver. ; 


Wien the trigger is pressed the rear end of the sear is rotated 
upward causing the front end to go down and out of engagement with the hammer, 
The hammer, actuated by the hammor spring, rotates forward, strikes the firing 
pin and fires the round in the chamber ere i or 
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As the bullet passes through the bore, past the gas port, gas 
enters the cylinder and forces the piston to thc rear, The piston bearing 
against the top front of the bolt slide forces it to the rear, The bolt slide 
cams the rear end of the bolt upwards unlocking it and the working parts then 
move to the rear, 


In the rearward travel of the bolt the fired case is extracted 
and on contact with the ejector, which is an integral part of the receiver, 
it is ejected up and to the right. The bolt is grooved to provide clearance 
for the ejector, Tre bolt slide rotates the hammer back and downward for 
engagement with the sear. 


The bolt and bolt slide are driven forward by the return spring 
which was compressed during the backward movement. 


After the last round in the magazine has been fired an exten- 
sion of the magazine platform actuates the bolt stop which retains the bolt in 
the rear position, The magezine is released by depressing the magazine catch 
which is located immediately in rear of the magazine welle 


Ce Trigger Action. 


The sear is provided with a slotted hole, and since it is under 
spring tension from the rear, it is forced forward until the rear side of the 
scar slot bears against the sear pin, However, when it is in engagement with 
the hammer, which is under greater spring tension than the sear, the sear is 
forced to the rear and the hammer rotates upward until the front face of the 
sear slot bears against the sear pin. 


When the trigger is pressed, the sear is forced upward at the’ 
rear and down at the front disengaging it from the hammer, the sear is then 
forced forward by the spring, After the round has been fired, the bolt slide 
recoiling with the bolt rotates the hammer until it engages with the hammer 
check, On the final forward movement of the bolt slide, the hammer is dis- 
engaged from the hammer check end rotates slightly upward until it becomes 
engaged with the scar, 


If pressure is maintained on the trigger, the hammer cannot 
force the sear to the rear as the- sear is held up by a shoulder of the 
trigger, The next round cannot be fired until the trigger is released so 
allowing the sear to complete its backward movement and override the 
shoulder of the triggers 


When the trigger is released the trigger plunger and spring i 
return the triggér to its forward position and the weapon is then ready to, 
repeat the cycle. 


de Automatic Fire, 


A cycle initiatedwith the action open, a loaded magazine in: 
place and the change lever in 3 Oyarzo) position will be described, 
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Moving the change lever from R to A results in the sear being 
rotated further'up at the rear, and the front out of position for engagement 
with the hammer, 


A round is fed as for semi-automatic fire. When the’ trigger is 
pressed the hammer is disengaged from the sear and fires the round, the front 
of the sear being forced beyond the position where it can engage with the 
hammers 


After the first round is fired the cycle of events is the sane 
as in semi-automatic fire with this exception: the haamer is engaged as before 
by the hammer check, the final forward movement of the bolt slide disengages 
tho hammer check from the hammer and as the sear is inoperative the hammer 
can now rotate fully upward and fire the rounds 


The rifle will continue to fire until the trigger is released, 
a stoppage occurs, or all the ammunition in the magazine has been fireds 


If the trigger is releesed before the magazine is empty the ; 
front cnd of the sear automatically rises into position for engagement with 
the hammer, As the action closes the hammer is automatically disengaged from 
the hammer check and cngages with the seare 
III, Rifle, Caliber s30, 1-25. 


l. General description: 


` The 1-25 is air-cooled, gas operated, magazine fed from a 20 round 
magazine, It can bo fired both semi-automatic or automatic, with sclective 
control by the firer, E 


The rifle is equipped with a stabilizer and an in-line stock to 
reduce the recoil end muzzle climb. A pistol grip is provided just in rea 
of the trigger. Both the stock and hend guard are of laminated wood. 


The sights provided are a blade forcsight with protective wings and 
an aperture rcar sight, both of which fold down. The rear sight ranges from 
200 yards to 800 yards} the elevation and windage adjustments are in one- į 
minute-of-angle clicks, The line of sight is approximately 2.3 inches above 
the line of the bore, 


2, Accessories: 


Tea 


Thesoc consist of the bipod, grenado launcher, and bayonet, Zach of 
theso must he mounted singly since cach is fitted to the bayonet luge The 
lug is an integral part of the stabilizer. 


a Bipods 


The bipod locks onto the bayonet stud and can be locked in twò 
open positions, permitting an adjustment in height of the weapon for firing, 
In the closed position the biped can be folded to the rear under the weapon, — 
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be Grenade Launcher. 


Of conventional design, the body is indexed with rings for 
range variation, with a spring at the forward end to retain the grenade in 
positions 


Ce Bayonete 


Tho Us Se Carbino bayonet was modified for adaption to the T-25 
rifle. 


The barrel band was enlarged to fit over the stabilizer and the 
handle was changed by providing a catch midway in the handle instead of at 
the rear ond, It is assumcd that the standard carbine bayonet-scabbard would 
be usede 


3. General Oneration: 


as Ir loading, the magazine containing 20 rounds is inserted into 
the magazine well and forced upwards until the magazine catch engages in the 
aperture provided in the upper part of the right hand magazine wells The 
magazine may be inserted with the bolt in the open or closed positions. 


be Scmi--automatic Fires 


A complete cycle initiated with the action open, a loaded 
magazine in place and the selector in the repeat position will be described. 


WERth movement of the trigger to rear the automatic sear is 
cammed downward to release the bolt, together with the operating slide, under 
the energy of the compressed operating spring. As the bolt moves forward it 
feeds a round from the magazine and clears the hammer, allowing it to rotate 
forward until it is engaged by the scar. 


As pressure on the trigger is released the hammer’ disengages 
from the sear and moves into engagement with the secondary sear. The rifle 
is ready to fire. 


A second pull of the trigger relcases the hammer fran the ~ 
secondary sear; the hammer rotates forward actuated by the hammer springe 
Energy is transferred from the hamrer, through the rear and front firing pins, 
to fire the round, 


On’firing the round the bullet passes through the bore uncover 
ing the gas port, allowing gas to enter the gas cylinder and hollow pistons 
The hollow piston moves to the rcar, and gas from the bore is cut off. 


In its rearward movement the piston drives back the operating 
slide with which it is in continuous contact, The operating slide cams down 
the boltlock for unlocking and the bolt moves to the rear, The fired ° 
cartridge case is extracted and when it clears the barrel, the ejector, which 
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is continuously exerting pressure on the base of the cartridge, ejects the 
empty case upward through the action of the compressed ejector springe’ Tho 
bolt rotates the hammer back and downward for engagement with the scars “The 
bolt is stopped on its rearward movement on contact with the fiber buffer 
located in the rear of the receiver, 


As the bolt moves’forward, actuated by the operating springs 
which were compresséd in recoil, the hammer rotates upward until it is 
engaged by the scars 


If the trigger was released prior to this action, the hammer 
would be engaged by the secondary scare In the forward movement of the bolt 
the top cartridge is stripped from the magazine and fed into the chamber. 
The weapon is now ready to repeat the cycle, 


After the last round in the magazine has been fired an extension 
of the magazine platform holds the bolt in the rear position, ‘Withdrawal of 
the empty magazine allows the bolt to move forward until it is engaged by 
tho automatic scar which holds the recoiling parts to the rear until the 
trizgor is pulled. 


The magazine is removed by depressing the magazine catch 
located on the right side of the weapone 


Ce Automatic Fire, 


A complete cycle initiated with the action open, a loaded 
magazine in place, and the selector on the "Acto" nosition will be described. 


iloving the selector from the "Repeat" to "Auto" positions result 
in the sear being forced back so that engagement with the hammer is not 
possible, 


If sufficient pressure is then applied to the trigger, the 
automatic sear is discngageod from the bolt allowing the bolt and operating * 
slide to go forward chambering a round as in somi~automatic fire, However, 
with the sear rendered inoperative, the hammer rotates upward until its 
movenent is arrested by the hammer lock, In the final forward movement of 
the operating slide, aftcr locking of the bolt has been accomplished, the 
hammer lock is disengaged from the hammer through a camming action of the 
operating slide, 


The cyclo in .autonatic fire is similar to that in semi-automati: 
fire except that, with the scar rendered inoperative and the trigger being 
held’to the rear, the hammer continues to rotate until it contact the hammer 
lock, The rifle will continue to fire until the trigger is released, a 
stoppage occurs or all the ammunition in the magazine has been fired. 
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If the trigger is released before the magazine is empty the action 
may stop in either the open or closed bolt positions depending on the point of 
the cycle at which the trigger is released, If the trigger is released - 
during the forward travel of the bolt, after the bolt has passed over the 
automatic sear and before the hammer lock is tripped by the operating slide, 
the action will stop in the closed position with the hammer engaged by the 
secondary sear, Rolease of the trigger at any other point of the cycle will 
cause the bolt to stop in the open position, 
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De The physical characteristics of the rifles used in these tests are listed 


belowe 
Characteristics T2 M2 EN ML 
WEIGHTS (lbs ; ý š ý 
Rifle, basic *1 7488 8,03 8357 9.73 
Sling *2 050 050 050 050 
Bayonet, less ` ` i ` 
scabbard 262 “79 067. *3 096 

Scabbard 428 333 333 028 
Bipod ” +80 a70 a7 
Magazine, empty 062 05k oh9 
Magazine, full 1.66 1.45 1.40 
200 Rounds, Ball 10.38 9,10 9.10 11,36 
Grenade Launcher 033 266 065 063 
Flash Hider 209 

Stabilizer “hy elt 
Rifle with loaded $ ` wi 

=» magazine and sling 10.04 9.98 10.47 
LENGTHS (Inches) 
Overall length L3 3h-5/8 38-3/4 *6 L3-1/2 
Barrel”. 22 2h-1/2 19 2h 
Overall with grenade’ 

= launcher 5-1/2 36-1/h 43-1/4 A2 
Overall with 

bayonet fixed 50 12~3/h 47-1/4 53 
Sight Radius 26-3/h “7 22 28 
TYPE OF FEED 20 Rd Mage 20 Rd Mag. 20 Rd Mage 8 Rd Chip 
GYCLIC RATE OF 

- FIRE 850 = 900 600 — 650 550 ~= 600 

TRIGGER PULL (LBS) 

: (AVERAGE y f 

= Somi, A. 749 11,6 10.75 6,0 

Auto. 18.9 
TL 


T2 
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Characteristics Aiz EN ML 
POINT OF BALANCE 
With loaded Mc, At front end of Slightly behind Above Mage At chambox 
magazine opening center of sight opening 
bracket 
Wi.thott loaded One inch forward Slightly forward Above mag, At chamber 
Mag. of magazine opening of center of opening 
sight bracket 
CALIBER 230 2280 2280 «30 
Cartridge Ball, steel corey Bell; mild steel As for MM2 Beall, Mx- 
weighing 364 core, weighing lead.core, 
grains, Avcrage 322 grains. Wt. 396 
powder charge of Average powder grains, 
16.6 grains, charge of 30.7 Average 
Average bullet grains, Avcrage powder 
weighs 136.8 bullet weighs charge 
grains, 139.7 grains. 50 grains, 
Additional types Acditional types Average 
of ammunition ° of ammunition ` bullet 
include Tracer, include Tsrcor, weighs 
Observing, API Observing, API 152 grains 
und AP, and AP, Additional 
types of 
Armos 
Tracer, 
AP, API. 
Type of Action Air-cooled, gas- Ac for T-25 As for Semi—auto, 
fe operated, magazine- T-25 gas-oper— 
fed light rifle. ated lip- 
Selective automatic, fed rifle, 
semi-automatic. 5 
Type of Stock In-Line In-line Conventional Conventional 
Type of Sight Conventional block Unit optical Low-lying Conventional 
s foresight and sight mounted conventional block fore- 
aperture back sight, on bracket block fore= sight and 
each hinged so that which acts as sight and aperture 
they can be ina carrying aperture ` back sight 
raised or lowered handle, back sight. adjustable 
positions Graduat- Graduated Adjustable up to 1200 
ed up to 800 yards, for use up to up to 600 yards. 
Adjustable to 1200 900 yards, yards 
yards 
Number of Component 4 
Parts 128 CONFI IDEN TIAL 3 66° 
j (Drawing hh 
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Average of 6. 

ALL lightweight rifles were provided with web slings which proved =- 
unsatisfactory’and all tests were conducted with the standard 

MI. Rifle sling, the weight of which is quoted aboves Te web 
slings weighed approximately half tho Ml Rifle sling. 

Boyonet and flash hider combination, less scabbard = ,60 

Pert of basic rifle, 

Lersed with 8 Rounds, 


Unit optical sight. 


FN overall length with stabilizer LO-1/ 1," 
FN overall length with flash hider 1-1/4" 
13 


BPE SADIE L 


Fa Authority aN D7 $5 032 zj 


Part II, Ammunition 
Ee Cherecteristics of Test Ammunition. 


Six types of ammunition of each of the test calibers were submitted. 
These weret— Boll (in each case with a mild Steel core), AsPey AePol., Tracer, 
Observing or Snotting and Grenade cartridges, Tho following tables show the 
characteristics of the various types, (General physical characteristics see 
paragraph "4 D Cartridge! above). 


1. Velocity in f.peS. recorded at 78', 


. E Ô « r (70° ` . 16 50 . 
530 5280 30 3280 330 -280 
Ball 2592 2164 2771 2237 2836 2361 
APPa © 2606 2067 2822 2202 2835 2302 
A,Pele 2598 201.7 2739 2196 2847 2308 
Tracor 2554 2114 2629 2248 2732 2370 
Opserving 2510 2195 2726 2340 Not recorded 


2 Pressure recorded in lbs sq in. 


~ wf; e ° . . 0 fe) > m 16 b 
a30 2 80 030 +280 230 2280 
Ball 46515 38750 52050 43100 W77L5 45000 
KP 48275 N,Re 51270 39200 L8hh5 40000 
AsPole 14,6205 NeRe 50390 39500 L8h95 40900 
Tracer 1.3825 N.Re 42885 Nek, 40575 NeRe 
Observing 38860 36200 i 42185 38500 Not recorded 
3. Overall length:-— 230 2.785 inches 
2280 2254 inches 


lh. Component weights in grains. 


Bullet ‘ Case_ "__ Charge 
30 2280 630 e280 030 e280 
Ball 136.83 139.63 180.35 150.72 46457 30057 
AP. * 136,08 128.45 180.51 150.59 L6.55 29695 
AePols 137452 13024 180411 150,64 45.79 29 hb 
Tracer Ikele 86115447 179395 151.16 39.65 Pils Oe 
Observing 119566 — 127 Sh 180.02 150.73 3671 29 433 
ca 30,00 EM2 
Grenade 41,00 31.5 FN 


Each of the above weights is the mean of 10 rounds, 
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